
Declaration for the Record of Decision (ROD)
Ionia City Landfill

A. SITE NAME AND LOCATION

Ionia City Landfill
Ionia, Michigan

B. STATEMENT OF BASIS AND PURPOSE

This decision document presents the remedial action selected by U.S. EPA for the Ionia
City Landfill site in Ionia, Michigan. U.S. EPA selects this remedial action in
accordance with the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and, to the extent practicable with the National
Contingency Plan (NCP). The decisions here are based on information in the
administrative record for this site.

The State of Michigan is not expected to concur with the selected remedy.

C. ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the site, if not addressed
by implementing the response actions selected by U.S. EPA in this ROD, may present
an imminent and substantial endangerment to human health, welfare, or the
environment.

D. DESCRIPTION OF THE SELECTED REMEDY

The objectives of the response actions approved for this site are to protect public
health, welfare and the environment and to comply with applicable federal and state
laws. The remedy outlines specific actions to address ground-water contamination.

The major components of the selected remedy include:

Continued operation of the existing pump and treat system
Monitored natural attenuation/long-term monitoring, and
Institutional controls

E. STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with
federal and state applicable or relevant and appropriate requirements that are legally
applicable or relevant and appropriate to the remedial action, and is cost effective. This
remedy utilizes permanent solutions and alternative treatment technologies, to the
maximum extent practicable. It does satisfy the statutory preference for treatment that



reduces toxicity, mobility, or volume through treatment as a principal element through
the continued operation of the existing pump and treat system.

Because this remedy will result in hazardous substances remaining on site at levels
preventing unlimited exposure and unrestricted use after the remedial action has taken
place, the five-year review requirement applies to this action.

F. DATA CERTIFICATION CHECKLIST

The following information is in the Decision Summary section of this ROD. Additional
information is in the administrative record file for this site.

/ Chemicals of concern (COCs) and their respective concentrations
/ Baseline risk represented by the COCs
/ Cleanup levels established for COCs and the basis for the levels
/ Current and future land and ground-water use assumptions used in the

baseline risk assessment and ROD
/ Land and ground-water use that will be available at the site as a result of

the selected remedy
/ Estimated capital, operation and maintenance (O&M), and total present

worth costs; discount rate; and the number of years over which the remedy
cost estimates are projected

/ Decisive factor(s) that led to selecting the remedy (i.e., describe how the
selected remedy provides the best balance of tradeoffs with respect to the
balancing and modifying criteria)

William E. Muno,
Superfund Division Director

Date
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RECORD OF DECISION SUMMARY
IONIA CITY LANDFILL
CERCLIS ID: MID 980 794 416

A. SITE NAME. LOCATION. AND BRIEF DESCRIPTION

The former Ionia City Landfill is located in Ionia County, Michigan. The site, which is
owned by the City of Ionia, is situated on approximately 20 acres of land located within
the floodplain of the Grand River. The landfill is zoned "light industrial," and is bounded
by Cleveland Street to the west, the Grand River to the south, a mixed residential and
light commercial area to the north, and to the east by a tributary to the Grand River
known as the Kanouse Drain and a wetland. See Figure 1.

B. SITE HISTORY AND ENFORCEMENT ACTIVITIES

The City of Ionia owned and operated the landfill as a disposal site for municipal and
industrial wastes from the mid-to-late 1950's until it was closed in 1968 or 1969. During
the operating life of the landfill, both industrial wastes and municipal and commercial
wastes were received by the landfill. In October 1965, an explosion occurred during the
burning of wastes, resulting in the death of a waste hauler. In 1966, the Michigan
Department of Natural Resources (MDNR) classified the site an open dump. Although
the landfill was closed, additional wastes continued to be disposed of at the site through
the 1970's.

During June, 1981, representatives from the MDNR and the city addressed the
immediate site problems. During this period approximately 100 drums containing both
liquid and solid material were excavated from Area A. Of the estimated 100 drums
approximately 10 drums were sampled. Analyses indicated that the drum contents
were representative of paint thinners and industrial solvents (trichloroethylene,
methylene chloride, styrene, toluene, and xylene). The city placed snow fences around
the excavated drums to prevent personal contact with the materials.

From 1981 to 1987, the U.S. EPA and MDNR performed several sampling events in an
attempt to determine drum contents, possible surface water and sediment
contamination, and possible groundwater contamination. In November 1981, the two
closest municipal wells, located more than a mile from the site, were tested for 1,1
dichloroethane, 1,2 dichloroethylene, methyl chloroform, toluene, and trichloroethylene.
None of these compounds were detected in either well sample. In addition, samples
from wells serving the Michigan Reformatory and the Riverside Correctional Facility,
located along the Grand River approximately one mile downstream from the landfill,
were analyzed for halogenated and non-halogenated volatile hydrocarbons, and again
no compounds were detected.

The site was proposed for placement on the NPL on December 30, 1982 and was
finally listed on September 8, 1983.



In 1984, the City of Ionia, pursuant to the terms of an administrative order, conducted
the following activities at the site: 1) secured the site by constructing a fence around
Area A; 2) removed and disposed of exposed drums in Area A; and 3) placed a clay
rich cap over the area where drums were removed to reduce infiltration of precipitation.
In June 1985, additional exposed drums were removed, a security fence was installed
and warning signs were posted.

In 1986, U.S. ERA entered into an agreement with two PRPs to conduct a Remedial
Investigation / Feasibility Study (RI/FS). The RI/FS began in 1987 and was completed
in 1989. At that time, EPA determined that the point source of contamination (buried
drums, bulk wastes, and contaminated soil) and the contaminated ground water required
cleanup.

A record of decision was signed on September 29,1989 which called for:

In-situ vitrification (ISV) of the defined point source area and an adjacent
margin of safety zone;
fencing the site to restrict access;
placement of at least 3 monitoring wells in the shallow A-1 aquifer
immediately downgradient of the point source area;
institutional controls to restrict the use of the site;
upgrading the landfill cover and repairing the side slopes, as needed,
followed by revegetation to minimize future erosion and insure integrity of
the landfill cap.

In 1991,18 PRPs signed a consent decree to implement ISV. In 1992, an engineering-
scale treatability study was undertaken to further characterize the source area and
verify the suitability of site soils and waste materials to the technology.

In 1992, the point source area was prepared for ISV. All intact drums containing liquids
were removed and transported off-site for disposal. Some drums were damaged during
the removal and their contents were spilled into the soils of the point source excavation
area. Remaining waste materials, including drum fragments and soils, were distributed
evenly through the point source area to facilitate in-situ vitrification (ISV) treatment at
the full-scale level. Following recompaction, a clay layer and a geomembrane were
placed over the excavated point source area in early 1993.

In late 1993, ISV was bench-scale tested and operational issues were encountered.
These operational issues and resulting delays, ongoing evaluation of performance data
and design modifications to the single full-scale operational unit extended the
beginning of the project into Spring 1994, well beyond the planned completion date.
Practical application of the ISV technology to contaminated sites became questionable
during this period. Groundwater continued to be monitored and it was found that
groundwater quality immediately downgradient of the point source area continued to
deteriorate significantly, most likely as a result of the site preparation work conducted in
1992.
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U.S. ERA and MDEQ expressed concern about the potential impact of groundwater
contamination on the Grand River. In a letter to the PRPs dated April 18, 1994, the
U.S. ERA determined that current conditions at the site, attributed to releases from the
point source area in the shallow groundwater aquifer, may have presented an imminent
and substantial endangerment to the environment. Moreover, U.S. ERA concluded that
measures should be taken to contain the contaminant plume and insure protection of
the Grand River. Therefore, on October 24, 1994, U.S. ERA entered into an
Administrative Order with the PRPs to implement a soil removal action. This Order
called for the excavation and off-site disposal of impacted soil and wastes.

In late 1994, pursuant to an ERA Administrative Order, the PRPs conducted a removal
action for the point source where approximately 12,267 tons of waste material and
contaminated soils were excavated, transported off-site, and disposed of at a RCRA-
approved, CERCLA-compliant facility. Clean sand obtained from an off-site source was
used to backfill the excavation and an 18-inch cap composed of clay/clay-rich material
was placed over the sand backfill. In Spring 1995, site restoration was completed with
the application of top soil and perennial seed mixture suitable to the climate of the
region. This action removed the known point source for the site which has eliminated
the need for ISV, or any other soil remedy for the site.

On June 13, 1995, the U.S. EPA approved another removal action to contain
groundwater which called for the implementation of a groundwater pump and treat
system for obtaining hydraulic control and treating the impacted groundwater, as
defined by the 500 ug/l isocontour, for volatile organic chemicals (VOCs). This removal
action was implemented to prevent the migration of hazardous substances at
unacceptable levels in groundwater toward the Grand River. U.S. EPA concluded that
if groundwater was allowed to remain uncontrolled, it may have constituted an
imminent and substantial endangerment to human health and the environment.

In May 1999, the City of Ionia granted a wastewater discharge permit to the Ionia City
Landfill PRP group for the discharge of the treated effluent from the groundwater
treatment system to the City of Ionia's publicly owned treatment works (POTW). In that
same month, the pump and treat system was turned on and treated groundwater was
discharged to the City of Ionia through piping connected to the City's sanitary sewer
along Cleveland Street.

In March 2000, recovery well number 3 was taken off line and replaced with a new
recovery well (RW-3A) in a new location in the southwest portion of Area A between the
fence and recreational trail. New electromagnetic flow meters were also installed on
the three influent lines so that flow rates can be adequately monitored. Recovery wells
1 and 2 are presently capable of maintaining a flow rate of 3 to 8 gallons per minute
(gpm) each while recovery well 3A is capable of pumping at a rate of 5 to 14 gpm.
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To date, the treatment system has been operating with no exceedances of discharge
parameters to the POTW. However, the system is periodically down due to iron fouling
problems. The use of new materials and equipment are being explored to correct or
minimize this problem.

C. COMMUNITY PARTICIPATION

All pertinent documents related to the site can be found in the information repository
established at the Hall Fowler Memorial Library, Michigan Room, 126 W. Main Street,
Ionia, Michigan. Administrative records have also been established at the Hall Fowler
Memorial Library and the U.S. EPA Records Center, 77 W. Jackson Blvd., Chicago,
Illinois.

Until 1998, MDNR was the lead agency in the implementation of community
involvement activities at the site through a multi-site cooperative agreement with the
U.S. EPA. EPA functioned as a support agency when requested by MDNR.

MDNR coordinated and monitored the RI/FS kick-off meeting in August of 1984,
attended by approximately 30 people. In February 1986, the Region announced that it
had issued an administrative order to the Mitchell Corp and the A.O. Smith Corp to
investigate the potential migration of hazardous substances from the landfill and to
determine remedies for the site. 1986. There was a public comment period on the
order from February 20 to March 12, 1986. The FS report and the Proposed Plan on
the point source cleanup alternatives were made available for public comment from
August 25, 1989 to September 18,1989. A public meeting was held on August 31,
1989 at the Ionia City Hall to answer questions and accept comments from interested
parties. There were no written comments received. Two oral comments were received
during the public meeting. There was limited interest in the site at this time; only three
or four residents attended the public meeting. MDNR sent regular progress reports to
residents and city officials.

In July of 1999, U.S. EPA conducted a series of one-on-one meetings with Ionia area
residents and officials to discuss community concerns regarding the on-going
investigation of the Ionia City Landfill site. The comments and concerns were
documented in the final Community Involvement Plan dated December 1999.

U.S. EPA issued a Proposed Plan in June 2000, to inform the community of the
proposed final groundwater remedy for the site. The community was informed of a
public comment period and a public meeting via the Proposed Plan fact sheet and an
advertisement in the Sentinel Standard on July 9, 2000. On July 26, 2000, U.S. EPA
sponsored a public meeting at Ionia City Hall to explain the proposed remedy, answer
questions and receive public comments. Citizens, along with federal, state and local
government officials, were in attendance. No public comments were received during
the meeting and most of the community interest revolved around potential
redevelopment of the property. Concerns over when exactly information was available
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in the information repository led U.S. ERA to extend the public comment period through
August 30, 2000. An advertisement announcing this extension ran in the Sentinel
Standard on August 11, 2000. A request for an extension to the public comment period
was received just before August 11, 2000 and was granted. An advertisement
announcing this extension of the public comment period through September 7, 2000
ran in the Sentinel Standard on August 25, 2000. Only a few comments were received
on the U.S. ERA Proposed Plan during the total 60 day public comment period.

A summary of public comments and U.S. EPA's responses are in Appendix A.

D. SCOPE AND ROLE OF RESPONSE ACTION

The 1989 ROD only addressed the source and soil contamination component at the
Ionia City Landfill. This is the final remedy for groundwater at this site. Previous source
removal and control actions were completed in 1994 and were successful in removing
leaking drums and contaminated soil from Area A. A pump and treat system began
capturing and treating groundwater in May 1999 as an interim action and will be
monitored and/or optimized to ensure containment and treatment of that portion of the
plume with VOC concentrations above 500 ug/L.

U.S. EPA has already selected the remedy for the source and soil component of the
site. The 1989 ROD called for the implementation of In-Situ Vitrification (ISV) of the
defined point source area and an adjacent margin of safety zone along with installation
of additional monitoring wells, site fencing and institutional controls. As mentioned
previously, ISV was never implemented, and in 1992 the point source area was
excavated and all intact drums containing liquids and impacted soil were removed and
transported off-site for disposal. During preparation activities for ISV, some drums
were damaged during their removal and their contents were spilled into the soils of the
point source excavation area. Other waste materials were removed in 1994. Fencing
and additional monitoring wells were installed and institutional controls to prohibit
installation of drinking water wells were implemented. These actions addressed the
point source area which was the subject of the 1989 ROD, and have eliminated the
need for further soil remediation.

This ROD addresses the contamination of the groundwater aquifer. Contaminant
concentrations currently in the groundwater exceed the U.S. EPA's acceptable risk
range. This final response action for groundwater addresses the principal remaining
threat at the site through the containment/treatment of contaminated groundwater in the
aquifer.

E. SITE CHARACTERISTICS

The site consists of an older fill area (Area A of Figure 1) in the northern portion, and a
later fill area (Area B of Figure 1) in the southern portion of the site. The two areas are
divided by the right-of-way of the Chesapeake and Ohio Railroad, also referred to as

Page 5



the Pere Marquette Railroad. The railroad tracks were removed in 1987 and this is now
a recreational path for walking and bicycle riding. The site is generally flat and has a
thin grassy cover, with wooded areas along the banks of the Kanouse Drain, an
intermittent tributary, and the Grand River. Area A is enclosed by a chain link fence,
topped with two strands of barbed wire and has an entrance gate to Cleveland Street.
Warning signs are posted around Area A. Area B is not fenced.

The site is situated within the Grand River valley. The landfill is surrounded by relatively
steep slopes on its northeast, east and southeast sides. There is also a steep slope on
the west side of Cleveland Street which drops down approximately 10 to 15 feet to
farmland. The landfill and surrounding areas are relatively flat.

Based on site investigations, two primary types of contamination releases exist: 1)
runoff to the drainage ditch and to the Grand River; and 2) percolation of leachate from
the landfill to the shallow aquifer beneath the site. Analytical results indicate the
presence of inorganics in both the Kanouse Drain and the Grand River and organics
and inorganics in the shallow aquifer beneath the site.

Sampling of the shallow aquifer, referred to as the A1 aquifer, indicated that several
volatile organic chemicals and metals are present downgradient of the point source
area.

No organic contaminants were detected in the ambient air samples at concentrations
exceeding the OSHA permissible exposure limit or Michigan Department of
Environmental Quality criteria.

During the Rl, two separate trenching activities at the landfill were conducted. The first
trenching event consisted of ten excavations throughout Areas A and B. The second
trenching event consisted of fourteen excavations within Area A. The purpose of the
investigations were to define and characterize the landfill mass. During trenching
activities it was determined that the waste material remaining in Area A consists of both
industrial and municipal wastes. The industrial waste consisted mainly of paint sludge,
various organic materials, spent oils, and solvents. Municipal wastes were located in
both Areas A and B and consisted mainly of miscellaneous municipal trash, concrete,
fiberglass, construction and plant debris, and miscellaneous household garbage. The
depths at which the wastes were buried in the landfill vary. Throughout Areas A and B,
waste was found to be located at depths ranging from 0.5 feet to 16 feet. A bottom
clay-like layer appeared to exist beneath the waste, based upon visual inspection
during the trenching activities.

Site Geology

In the landfill area, the Grand River valley is approximately three-quarters of a mile wide
and trends east to west. The river valley is bordered on the north and south by bluffs
composed of medium textured glacial till in the form of end moraines. The end moraine

Page6



located north and south of the landfill is oriented in a general north-south direction, and
is cut by the Grand River valley.

The surficial deposits in the Ionia Landfill area consist of Pleistocene epoch deposits
from the most recent glaciation event, the Wisconsinian. The deposits include
unconsolidated, unstratified clastic sediments from the glaciers and unconsolidated
stratified gravel, sand and clay deposited by glacial streams and in glacial lakes. The
deposits within the landfill include fill materials, an alluvial clay layer, a sand and gravel
aquifer (A-1) and an underlying clay layer (CL-1).

During the Rl, fill materials were encountered from ground surface to a depth of
approximately eight feet. Fill materials include sand and gravel, cinders, glass, wood
chips, bricks and similar debris. The fill materials were usually dry. Beneath the fill
materials, a sandy clay layer of varying thickness (depending on location) was
encountered. The layer is usually described as moist and black, containing roots, and
is known as the "alluvial" layer. The presence or absence of this clay layer in various
locations of the landfill is an important geologic and hydrogeologic feature.

Underlying the alluvial layer is a layer of sand and pebbles. This layer varies in
thickness and is known as the A-1 aquifer. In some limited areas of the landfill, the
sand and gravel of the A-1 aquifer also includes cobbles and boulders. Groundwater in
the layer is typically encountered at approximately 15 feet below ground surface.
Underlying the A-1 aquifer is a hard, tight, dense layer of glacial till, known as the CL-1
layer. The CL-1 layer is a confining unit that separates the A-1 aquifer and an
underlying sand and gravel aquifer identified as the A-2 aquifer. The till is clayey to silty
to sandy and is usually encountered 25 to 30 feet below ground surface. Underlying
the A-2 aquifer is a plastic clay to clayey silt unit known as the CL-2 confining layer.
The thickness and basal extent of the CL-2 layer has not been defined.

Site Hydrogeology

Groundwater in the vicinity of the Ionia City Landfill flows through permeable glacial
deposits in the shallow zone (generally less than 150 feet deep) and through permeable
bedrock fractures and joints at greater depths. The three local aquifers can be
identified as being the glacial aquifers, the Saginaw Aquifer and the Marshall Aquifer.
In addition, there is a permeable zone between the Saginaw and Marshall Aquifers
where groundwater of usable quality and quantity has been encountered. This zone is
in the highly fractured upper member of the Bayport Limestone and is the source for
many area water wells.

The discharge zones for the glacial aquifers in the Ionia area are primarily the Grand
River and other perennial streams. In addition, groundwater levels are affected by
evapotranspiration in the wetland and swampy areas. The bedrock aquifers (Saginaw,
Marshall, and locally existing Bayport) have no natural discharge zones in the area.
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The groundwater in the glacial aquifers is recharged by precipitation and snowmelt
along the Grand River floodplain and in the bordering uplands. Recharge also occurs
along the Grand River as bank storage during flood periods. The bedrock aquifers are
recharged in similar fashion at distant outcrop areas and other aquifer access points
(rivers, lakes, fracture zones, etc.) remote from the site. Some recharge may be
occurring in the bedrock aquifers from the glacial deposits. However, the probability
and possible extent of such recharge is not well understood.

Habitat and Wildlife

Ecological habitat types are identified based on a qualitative field survey that was
conducted by the PRPs on October 1 and 2, 1998, and information obtained from the
National Wetland Inventory (NWI) of the U.S. Fish and Wildlife Service (USFWS,
1999). See Figure 2.

Three wetland areas have been identified on or adjacent to the site. The first wetland
area is located within a small depression located in the northeast corner of the landfill,
along the Kanouse Drain. This small depression area may be periodically inundated
with water following periods of heavy rainfall (ATSDR, 1995), and is identified as a
semi-permanent, intermittently flooded, open water palustrine wetland. The second
wetland area is identified along the eastern border of Area A, adjacent to the Kanouse
Drain. This wetland area is designated as a seasonally flooded, palustrine forested
wetland, which is dominated by broad-leaved deciduous trees. The third wetland area
identified is a temporarily flooded, palustrine-forested wetland, also dominated by
broad-leaved deciduous trees. This wetland area is identified along the southern
border of Area B, adjacent to the Grand River, and may be flooded periodically by the
Grand River.

Generally, plant communities observed at the site appeared to be vigorous and healthy
(normal plant structure, no visual evidence of stress). The growth habits (size,
presence of seeds and flowering bodies, and plant density) of the plant communities
observed at the site appeared to be normal. Vegetation observed at the site showed no
obvious sign of stunted growth or unusual growth patterns. In addition, the overall
diversity or species-richness observed within each plant community was indicative of
normal plant community succession. In areas with chronically-stressed plant
communities, overall plant diversity is often low with only more tolerant plant species
being present. Depending upon the length of time that the land has been undisturbed,
the resident vegetation of the site is in various stages of the successional process from
sparse weedy, invasive herbs and grasses through stages of shrub-dominance,
ultimately developing a characteristic "old-field" interspersion of mixed-age trees,
shrubs, and grasses.

The plant communities present at the site are expected to provide sufficient cover,
food, reproductive habitat, and other resources needed to support a diverse wildlife
community. The plant communities are likely to host both permanent and migratory
wildlife species found throughout southwest Michigan. Bird and mammal species

Page8



observed at the site include: morning dove, American robin, black-capped chickadee,
house sparrow, European starling, American crow, blue jay, northern cardinal, common
flicker, raccoon, beaver, white-tailed deer and eastern cottontail.

Surface Water Contamination

The Ionia City Landfill is bordered on two sides by fresh water surface streams. The
landfill is bordered on the east by the Kanouse Drain and wetland and on the south by
the Grand River. The Kanouse Drain and wetland is ephemeral except for a small
portion of the drain located a few meters upstream of the Kanouse Drain and wetland-
Grand River confluence. The Kanouse Drain is a man-made ditch which serves as a
drainage way for storm-water runoff from areas north of the former Ionia City Landfill
site.

Originating in Jackson County, Michigan, the Grand River has a total drainage area of
2,840 square miles (USGS, 1993) and discharges into Lake Michigan at Grand Haven,
in the central area of Western Michigan. Near the landfill, the river is approximately 185
feet wide and 12 feet deep. The Grand River and the Kanouse Drain are State-
protected surface water bodies. There have been disagreements between the PRPs
and the MDEQ over whether the Kanouse Drain is a state-protected surface water
body. As defined in MDEQ's Part 4 Water Quality Standards "surface waters of the
state" means all of the following, but does not include drainage ways and ponds used
solely for wastewater conveyance, treatment, or control;

the Great Lakes and their connecting water.
all inland lakes
rivers
streams
impoundments
open drains, and
other surface bodies of water within the confines of the state.

The Kanouse Drain was constructed in the 1920's to deal with surface water/storm
water run off. The drain currently collects approximately one-third of the City of Ionia's
storm water run off and is not used, nor was it constructed solely for the conveyance of
wastewater. Given this information and the definition in Part 4, U.S. EPA agrees with
MDEQ's assertion that the Kanouse Drain is a protected surface water body. The
PRPs have not disagreed that the Grand River is state-protected water body.

Surface water sampling was conducted in March 1987 to determine whether
contamination had occurred as a result of surface water run-off, air transport, or shallow
subsurface migration from the Ionia City Landfill. N-nitrosdiphenylamine was the only
organic compound identified above its detection limit of 10 ug/l. The semi-volatile
compound was identified in one of the Grand River samples adjacent to the site at a
concentration of 26 ug/l.
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All samples had consistently higher values for calcium, magnesium, and sodium than
the upgradient Grand River sample. However, the highest values were generally
observed in the upstream drainage ditch samples.

Calcium, magnesium, and sodium were identified in the upgradient Grand River sample
at levels of 75,000, 20,800, and 13,000 ug/l, respectively. Silver was also observed in
this sample at its detection limit of 10 ug/l.

The three Grand River samples obtained adjacent to or downstream of the site
contained calcium, magnesium and sodium at levels ranging from 82,500 to 92,400
ug/l, 21,800 to 24,900 ug/l and 14,200 to 17,400 ug/l, respectively. Cadmium was also
observed in two of the samples at concentrations of 9 and 10 ug/l.

The upstream Kanouse Drain samples contained calcium and sodium at concentration
ranges of 104,000 to 122,000 ug/l and 75,100 to 80,000 ug/l, respectively. Potassium
was observed in these samples at concentrations ranging from 5,550 to 5,900 ug/l, and
lead was observed in sample 025-03 at a concentration of 36 ug/l.

The Kanouse Drain samples which were taken adjacent to the site contained calcium at
levels ranging from 100,000 to 124,000 ug/l.

In May 1982 the U.S. ERA collected surface water and sediment samples from the
Kanaouse Drain. Analytical results of the surface water samples indicated that organic
contaminants appeared to be present. Samples were taken at four stations in the
Kanouse Drain. Stations I and II were due east of the source area, Station III was near
the recreational trail, and Station IV was where the drain meets the Grand River.
Methylene chloride was detected at Stations I, II, and III at concentrations of 11, 11,
and 10 ug/l, respectively. At Station III, 1,1 dichloroethane was detected at 13 ug/l, 1,2
dichloroethylene was detected at 42 ug/l, and vinyl chloride was detected at 23 ug/l.
1,2-Dichloroethylene was also detected at Station IV at 14 ug/l. Of the metals, only
iron, lead and manganese exceeded U.S. ERA water quality criteria.

Ground-water Contamination

A VOC plume is presently discharging from the landfill to the Grand River; however, no
evidence of adverse impacts to the river and sediments has been identified.

The types of VOCs present and their concentrations are greatest near the former
source area and are significantly reduced as the plume migrates downgradient and
eventually discharges to the river. Mixing and dilution of the groundwater, as well as
advection, dispersion and retardation factors strongly influence the concentration of the
VOC plume, but cannot account for the fewer types of VOCs found near the river.
Microbiological populations in the A-1 aquifer may be actively transforming the VOC
plume prior to discharge to the Grand River, and continue to transform the VOCs after
entering the river.
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A summary of groundwater samples collected from August 1992 through June 1995 is
shown in Table 1.

Table 1 - Summary of Groundwater VOC Samples

Contaminant

Vinyl Chloride

Chloroethane

Methylene Chloride

1,1-Dichloroethene

1,1-Dichloroethane

cis-1 ,2-Dichloroethene

1 ,1 ,1-Trichloroethane

Trichloroethene

Toluene

Maximum
Concentration

1992-1 995 (ug/l)

190

1,400

93,000

83

1,400

5,600

410

8,200

640

Maximum
Concentration

1999 (ug/l)

640**

Not Detected

Not Detected

2

260

3,400*

340

7,400*

3

* Found in PMW-1 near previously excavated source area
" Found in PZ-18D at southwest comer of Area A and just downgradient from the
previously excavated source area

A detailed analysis of groundwater contaminant trends was submitted by the PRPs in
January 2000, and can be found in the Administrative Record. Trichloroethene,
cis-1,2 dichloroethene, and vinyl chloride are discussed in detail below. The locations
of the various monitoring wells are shown in Figure 4. Figure 5 shows the distribution of
Total VOCs in groundwater.

Trichloroethene

Results of the trend analysis for trichloroethene (TCE) indicate that concentrations in
PMW-1 are increasing slightly, while concentrations in PMW-5 and PMW-2 are
decreasing slightly. A correlation between groundwater elevation fluctuations and
concentrations can be seen only in PMW-2. PMW-1, PMW-2 and PMW-5 are all
located in the immediate vicinity of the former point-source area.

Results of the trend analysis for TCE indicate a trend of decreasing concentrations in
the areas of PZ-21S, PZ-21D, PMW-3, PMW-4 and PZ-18S. No correlation between
groundwater elevation fluctuations and concentrations of TCE is apparent in any well
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exhibiting a decreasing trend. OW-21 analysis indicates a stable trend over its
sampling history. PMW-3 and PMW-4 are in the immediate area of the former point-
source. OW-21, PZ-21S and PZ-21D are located in the southeast portion of Area A
just west of the Kanouse Drain. PZ-18S is located in the southwest portion of Area A
just north of the recreational trail.

Analytical data indicate TCE was detected in OW-18 and OW-19 during two sampling
events at concentrations of 32 ug/l and 20 ug/l for OW-18 and 170 pg/l and 135 ug/l in
OW-19. However, two data points are insufficient for further trend analysis. Both OW-
18 and OW-19 are located south of the former source area and just north of the
recreational trail. Analytical data for all other sample points, farther south in Area B,
west of Cleveland Street and near the Grand River, did not indicate concentrations of
TCE above the method detection limit.

In summary, TCE is still detected in its highest concentrations near the previously
excavated point-source area and tend to decrease downgradient of the point-source
area, with no detection of TCE near the Grand River. TCE was found at 180 ug/L in
well PZ-21 which is between the former point source area and the Kanouse Drain. TCE
was not detected in PZ-22 which is on the other side of the Kanouse Drain. Figure 6
shows the concentrations of TCE in February 1999 before the pump and treat system
was operational.

c/s-1,2 Dichloroethene

Results of the trend analysis prepared by the PRPs for c/s-1,2 dichloroethene (c/s-1,2
DCE) indicate a trend of increasing concentrations in the areas of MW-8, PMW-4, PZ-
18D, PZ-18S and PZ-19S. A correlation between concentrations of c/s-1,2 DCE and
fluctuations in groundwater elevation is apparent in MW-8, PMW-4 and PZ-19S. No
correlation between fluctuations of groundwater elevation and concentrations of c/s-1,2
DCE is apparent in PZ-18S and PZ-18D. MW-8 is located downgradient, south of the
former point-source area. PZ-18D and PZ-18S are located southwest of the former
point-source area, just north of the recreational trail. PZ-19S is located due south of the
former point-source area. PMW-4 is located just northwest of the former point-source
area.

Results of the trend analysis for c/s-1,2 DCE indicate a generally steady trend of
concentrations in MW-7R, PMW-1, PZ-20D, PZ-21 D and PZ-21 S. No correlation
between fluctuations in groundwater elevation and concentrations of c/s-1,2 DCE is
apparent in any well with a steady trend. PZ-21 S and PZ-21 D are located southeast of
the former point source area, just west of the Kanouse Drain ditch along the eastern
site border. MW-7R is located just southwest of the intersection of the recreational trail
with Cleveland Street. PZ-20D is located in the northern portion of Area B of the site.

Results of the trend analysis for c/s-1,2 DCE indicate a decreasing trend in the areas of
PMW-2, PMW-3, PMW-5, MW-4, MW-15, OW-21 and OW-22. PMW-5 and PMW-2

Page 12



each had the results from one sample event flagged by the laboratory due to the
presence of c/s-1,2 DCE in the quality control blank. A likely correlation between
groundwater elevation fluctuations and concentrations of c/s-1,2 DCE is apparent in
OW-21 and PMW-5. No correlation between groundwater elevation fluctuations and
concentrations of c/s-1,2 DCE is apparent in PMW-2, OW-22, PMW-3, MW-15 and
MW-4. PMW-2, PMW-3 and PMW-5 are located in the immediate area of the former
point-source area. OW-21 and OW-22 are located in the southeast portion of Area A of
the site. MW-4 is located in the northeast portion of Area B, of the site, while MW-15 is
located to the far southwest of the site.

Analytical results for OW-18 indicate the presence of c/s-1,2 DCE at concentrations of
120 ug/l and 62 ug/l on two separate occasions. Analytical data for OW-19 indicate the
presence of c/s-1,2 DCE at concentrations of 66 ug/l and 68 ug/l during two sample
events. Results for OW-20 indicate concentrations of c/s-1,2 DCE at 5 ug/l during two
sample events. However, two data points are insufficient for further trend analysis.
Analytical data for OW-23 indicate concentrations of c/s-1,2 DCE at 335 ug/l during one
sample event. Analytical results for PZ-23 reported concentrations of c/s-1,2 DCE at 6
ug/l during one sample event. However, one data point is insufficient for further trend
analysis. Analytical results for all other sample points did not indicate concentrations of
c/s-1,2 DCE above the laboratory detection limit.

In summary, c/s-1,2 DCE is detected in its highest concentrations just slightly
downgradient of the former point-source area and tends to decrease farther
downgradient of the point-source area. Low levels of cis-1,2 DCE, (6 ug/l) was found
at MW-15, but drop off to non-detect just a little farther downgradient near the Grand
River. Cis-1,2 DCE was found at 27 ug/l at MW-13R where the Kanouse Drain enters
the Grand River. Figure 7 shows the concentrations of c/s-1,2 DCE in February 1999
before the pump and treat system was operational.

Vinyl Chloride

Results of the trend analysis for vinyl chloride indicate a trend of increasing
concentrations in the areas of OW-22, PZ-18S, PMW-1, MW-4 and PZ-18D. A
correlation between groundwater elevation fluctuations and concentrations of vinyl
chloride is apparent only in OW-22. PZ-18S is located in the southwest portion of Area
A, northeast of the intersection of the recreational trail with Cleveland Street. MW-4 is
located in the northeast corner of Area B. PZ-18D is in Area A just northeast of the
intersection of the recreational trail with Cleveland Street. PMW-1 is located in the
immediate area of the former point-source.

Results of the trend analysis for vinyl chloride indicate a trend of generally steady
concentrations in the areas of MW-7R and MW-1 OR. No correlation between
groundwater elevation fluctuations and concentrations of vinyl chloride is apparent.
MW-1 OR is located near the southwest corner of Area B and is slightly west of
Cleveland Street. MW-7R is located just slightly southwest of the intersection of the
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recreational trail with Cleveland Street.

Results of the trend analysis for vinyl chloride indicate a trend of decreasing
concentrations in the areas of MW-13R, PZ-21S, PZ-21D, PZ-19S, MW-15, OW-21 and
PZ-20D. A correlation between groundwater elevation fluctuations and concentrations
of vinyl chloride is only apparent in OW-21. OW-21, PZ-21S and PZ-21D are located in
the southeast portion of Area A near the Kanouse Drain. PZ-20D is located in the
northwest corner of Area B, east of Cleveland Street. PZ-19S is located in Area A just
north of the recreational trail. MW-13R is located in the extreme southeast corner of
Area B just north of the Grand River. MW-15 is located far to the southwest of the site,
west of Cleveland Street.

Laboratory analytical data indicate the presence of vinyl chloride during one sample
event in MW-8 at 2 ug/l, in OW-18 at 75 pg/l and at 160 ug/l in OW-23. However, one
data point is insufficient for further trend analysis. Analytical results for all other sample
points did not indicate concentrations of vinyl chloride above the method detection limit.

In summary, vinyl chloride is detected in its highest concentrations just slightly
downgradient of the former point-source area and tends to decrease farther
downgradient of the point-source area like c/s-1,2 DCE. However vinyl chloride
concentrations are much lower than c/s-1,2 DCE. Low levels of vinyl chloride, 3 ug/l at
MW-15, are found nearest the Grand River. Vinyl Chloride was found at 6 ug/l at MW-
13R where the Kanouse Drain enters the Grand River. Figure 8 shows the
concentrations of vinyl chloride in February 1999 before the pump and treat system was
operational.

Point Source Investigation. Evaluation and Removal

A point source investigation was performed by the PRPs at the Ionia City Landfill to
identify the waste quantities, locations, components, contaminants, and compositions.
The investigation consisted of several activities including the following:

On-site subsurface soil sampling,
• Magnetometer survey,
• Trenching, and
• Clay cap analysis.

Additional activities associated with the point source included:

ISV evaluation and site preparation, and
Point source removal.

Page 14



Magnetometer Survey

A magnetometer survey was conducted at the Ionia City Landfill during the week of
March 3, 1987. The purpose of the survey was to locate possible areas of buried
ferrous metals within the boundaries of the landfill.

The magnetometer survey was performed over the entire landfill, with total magnetic
field and gradient measurements being collected every twenty-five feet along north-
south survey lines. Further delineation of selected anomalies was provided by
collecting measurements at twelve and one-half foot intervals.

Interpretation of the data indicated that the largest anomaly occurred in the north-
central portion of Area B and was coincident with the largest magnetic gradients. Large
gradients also were recorded toward the railroad track, but many of the high values in
this area corresponded to metal debris at the surface. Another large anomaly occurred
near the margin of the landfill in the northern portion of Area A.

Eight of the ten trenches contained municipal/ commercial/construction trash, including
metal debris (rebar, wire, etc.) which apparently generated the magnetic anomalies.
Drums were discovered within two of the trenches located in Area A. Consequently, the
magnetometer data generated from the northern portion of Area A were further
evaluated to define the limits of the magnetic anomalies.

Trenching

Trenching activities at the Ionia City Landfill were conducted during two separate
events. The first trenching event, which consisted of ten excavations throughout Areas
A and B, occurred during the week of April 29, 1987. The second trenching event
occurred during the week of November 16, 1987 and consisted of fourteen excavations
within Area A. The purpose of the investigations was to define and characterize the
landfill mass.

First Trenching Event

Preliminary trenching locations were based upon the results of the magnetometer
survey, a review of aerial photographs, and a visual survey of surface features. Six
trenches were excavated in Area B and four trenches in Area A. Materials exhumed
from the Area B trenches consisted of municipal/facility debris; no chemical or
hazardous waste was encountered. Likewise, two of four Area A trenches contained
debris characteristic of a municipal landfill. However, the two trenches located near the
north boundary of the landfill mass contained drums.

Second Trenching Event

The second trenching event was performed during the week of November 16, 1987, to
further delineate boundaries of drummed waste within Area A.
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Using the horizontal boundary data from the geophysical evaluation, a series of
trenches were excavated in the northern portion of Area A to locate the west, south,
and southeast boundaries of the drum waste. A total of fourteen (14) trenches were
investigated during the second event. The trenches located at the horizontal
boundaries were excavated to the vertical limits of the drum deposits. The length of the
trenches ranged from 15 to 50 feet. Additional shallow trenches were excavated within
the estimated interior of the drum deposit area in order to confirm the presence of
drums between the boundary trenches. The depth of excavation for these trenches was
only to the top of the drum deposit.

The majority of the drums encountered were in a badly deteriorated condition and were
partially full or empty with the waste having intermixed with the surrounding sandy soil.
The wastes observed were primarily solid materials such as paint residue/sludges, gel
thickener, and resins. Several intact drums containing liquids were excavated towards
the western limits of the trench.

Generally, the containers were encountered below a clay-like cover layer ranging in
thickness from 2-3 feet. The majority of the containers were 55 gallon steel drums
which appeared to be placed randomly within a trench oriented in an east-west
direction. The drums, intermixed with a sandy soil, ranged in depth from 2-10 feet.

Some drums were broken and the contaminated liquid contents were released to the
excavation pit and the groundwater during the removal process. The exhumed drums
and associated wastes were placed back into the trench and recompacted with the
backhoe bucket. The clay-like cover which was initially segregated during the
excavation process was placed over the backfilled trench.

Cap Investigation

The analysis of the landfill cap was conducted May 27-28, 1987. The purpose of this
investigation was to determine the extent and physical characteristics of the existing
cap.

The results of the field observation of the Landfill Clay Cap Investigation indicated two
types of cover. The first type, characterized by a clay rich texture, was very localized
and existed only on top of the buried drum trench in Area A. The second type of
sediment is also characterized by its texture; however, this material ranged from a silty
sand to a gravely sand.

A summary of observations and conclusions of the landfill cover in 1989 are as follows:

• Area A was grass covered, except for the drum area, which was covered
with a two (2) foot layer of clay.

The majority of the landfill mass associated with Area B was also covered
with vegetation; however, there were pedestrian and vehicular roads that
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were bare (unvegetated) which could result in the generation of dust
during dry windy conditions and/or the exposure of waste mass due to
degradation of the soil cover.

Debris was exposed along the east and south slopes of Area B.

Waste Characterization

The point source investigation resulted in a more complete characterization of the Ionia
City Landfill. The magnetometer survey, although successful in determining the areas
which exhibited buried metals, did not differentiate buried drums from other types of
metals. However, the trenching activities were successful in delineating the boundaries
of buried wastes. Furthermore, analyses of samples obtained from the trenches
allowed the areas to be chemically classified.

The trenching activities were successful in delineating the boundaries of the landfill
area, thus estimating the types and quantities of buried wastes. Based upon the results
of the trenching activities it was determined that the buried wastes at the Ionia City
Landfill consisted of both industrial wastes and non-industrial (municipal) wastes. From
measurements obtained from the trenching logs, it was estimated that approximately
335,975 cubic yards of total waste were located at the landfill. Of that total,
approximately 4,881 cubic yards consisted of industrial waste (i.e. the point source),
while the remaining (331,094 cubic yards) consisted of municipal and commercial
debris.

Based on the trench logs, Area A contained an estimated 146,383 cubic yards of waste.
Of that total approximately 4,881 cubic yards consisted of the drum waste within the
trench discovered along the northern perimeter of the landfill mass. The material in this
trench consisted of 55 gallon steel drums, dried paint sludges, various organic
materials, and sand. The western end of the trench also contained solvent filled drums.
Additionally, three non-intact drums, observed towards the eastern limits of the area
during the initial trenching, contained a liquid material. The remaining 141,502 cubic
yards apparently consisted of municipal and commercial debris. The analytical data
indicate that the organic contaminants are confined to the drum trench.

Based on the trench logs, Area B contained an estimated 189,590 cubic yards of waste
which consisted of municipal and commercial debris. Observations of the contents of
the Area B trench excavations did not indicate the presence of chemical waste. This
observation was confirmed by the analysis of samples from the six Area B trenches.

Point Source Evaluation

The 1989 selected remedy for the point source was In-situ Vitrification (ISV). A 3/3/91
incident during one of Geosafe's (the sole contractor for ISV) operational acceptance
tests at another site resulted in a delay and reevaluation and applicability of ISV to the
Ionia City Landfill.
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Additional trenching within the point source was conducted in November of 1991. The
purpose of the trenching was to obtain a representative sample of the point source for a
treatability study, as well as to allow Geosafe to evaluate the applicability of the point
source waste for ISV in light of their 3/3/91 incident.

The ISV treatability test was successfully performed on the contaminated soils from the
point source. However, after an evaluation of the technology relative to the Ionia site
conditions Geosafe required the removal of intact and non-intact drums containing
quantities of liquids and elimination of voids or spaces in the waste mass prior to ISV
processing. Therefore, to ensure safe and efficient implementation of the ISV remedy,
during the fall/winter of 1992, the PRPs, with oversight by U.S. EPA, removed
contained liquids in the point source area were removed and treated/disposed of them
at off-site facilities. Additionally, debris and materials were reduced in size and spread
throughout the excavation during backfilling. The point source area was subsequently
covered with a geomembrane to prevent infiltration of rainwater. As a result of these
ISV site preparation activities, the estimated volume of the waste in the point source
area was revised to 6,000 cubic yards.

Subsequent to the evaluation of the November 1993 groundwater sampling data, U.S.
EPA requested that the PRPs submit a specific proposal to address shallow
groundwater contamination. In response to this request, a proposal was submitted to
U.S. EPA on April 28,1994, for implementing a removal action to contain the impacts
detected downgradient of the point source. In addition, the proposal also included
additional excavation and off-site disposal of impacted soils and wastes in the point
source area at a RCRA-approved, CERCLA-compliant disposal facility. The proposal
was accepted with modification by the U.S. EPA.

A September, 1994, Work Plan was approved by U.S. EPA for the point source removal
activities in October 1994. This Work Plan was incorporated in the Administrative
Order issued on October 24, 1994. Mobilization for the point source removal action
occurred during the week of October 17-24, 1994, and removal of the point source
commenced on October 25, 1994, and continued through December 8, 1994. During
this period, approximately 12,267 tons of waste material and contaminated soils were
excavated, transported off-site, and disposed at a RCRA-approved, CERCLA-compliant
facility. Of the 12,267 tons, approximately 3,743 tons were RCRA-characteristic for
lead and required treatment prior to disposal.

Clean sand obtained from an off-site source was used to backfill the excavation and an
18-inch cap composed of clay/clay-rich material was placed over the sand backfill. In
spring 1995, site restoration, which included the application of topsoil and a perennial
seed mixture suitable to the regional climate, was completed.

No other known sources exist in Area A or B of the landfill.
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F. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Land Uses

The City of Ionia has no plans to develop any part of the site for residential purposes
and institutional controls, as part of this ROD, would prohibit residential development.
The City of Ionia has been approached by a potential buyer, for Area B, and there is the
potential for future industrial/commercial development of the northern portions of Area
B. However, the site is situated within the floodplain of the Grand River and any future
use or development of the site would have to incorporate restrictions imposed by
floodplain regulations.

Surface Water / Ground-Water Uses

Located along the eastern boundary of the landfill, the Kanouse Drain drains into the
Grand River to the south. It was constructed in 1926 and was created under the
authorities of the Ionia County Drain Commissioner. It currently collects approximately
one-third of the surface water in the city. It is regularly cleaned and maintained by the
City of Ionia. Flow through the Kanouse Drain is intermittent.

Located along the southern boundary of the landfill is the Grand River. Near the
landfill, the river is approximately 185 feet wide and 12 feet deep. The river provides
sport fishing and other recreational activities.

Neither the Kanouse Drain nor the Grand River are current drinking water sources, and
the Michigan Department of Public Health and the City of Ionia preclude the installation
of a drinking water wells at or near the site. Michigan Public Health Code Act 368, as
amended and its Administrative Rules preclude the placement of a drinking water well
at or near the site. Flow in the Kanouse Drain is intermittent and could not be
reasonably anticipated as a future drinking water source. Flow in the Grand River is
large enough that it could potentially be used as a future drinking water source.

Area B of the landfill extends to the Grand River and the contaminant plume extends to
the River.

G. SUMMARY OF SITE RISKS

The risk assessment estimates what risks the site poses, if no action was taken. It
provides the basis for taking action and identifies the contaminants and exposure
pathways that need to be addressed by the remedial action.

For carcinogens, risks are generally expressed as the incremental probability of an
individual developing cancer over a lifetime as a result of exposure to the carcinogen.
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Excess lifetime cancer risk is calculated from the following equation:

Risk = GDI x SF
where:

risk = a unitless probability (e.g., 2 x 10"5) of an individual developing cancer
GDI = chronic daily intake averaged over 30 years (mg/kg-day)
SF = slope factor, expressed as (mg/kg-day)'1.

These risks are probabilities that usually are expressed in scientific notation (e.g., 1 x
10"6). An excess lifetime cancer risk of 1 x 10~6 indicates that an individual experiencing
the reasonable maximum exposure estimate has a 1 in a million chance of developing
cancer as a result of site-related exposure. This is referenced as an "excess lifetime
cancer risk" because it would be in addition to the risks of cancer individuals face from
other cancer causes such as smoking or exposure to too much sun. The chance of an
individual developing cancer from all other causes has been estimated to be as high as
one in three. EPA's generally acceptable risk range for site related exposures is 10"4 to
10"6 (1 in ten thousand to 1 in a million).

The potential for non-carcinogenic effects is evaluated by comparing an exposure level
over a specified time period (e.g., lifetime) with a reference dose (RfD) derived for a
similar exposure period. An RfD represents a level that an individual may be exposed
to that is not expected to cause any deleterious effects. The ratio of exposure to
toxicity is called a hazard quotient (HQ). An HQ<1 indicates that a receptor's dose of a
single contaminant is less than the RfD, and that toxic non-carcinogenic effects from
that chemical are unlikely. The Hazard Index (HI) is generated by adding the HQs for
all chemicals of concern that affect the same target organ (e.g., liver) within a medium
or across all media to which a given population may reasonably be exposed. An Hl<1
indicates that, based on the sum of all HQs from different contaminants and exposure
routes, toxic noncarcinogenic effects from all contaminants are unlikely. An Hl>1
indicates that site-related exposures may present a risk to human health.

The HQ is calculated as follows:

Non-cancer HQ = GDI / RfD

where:

GDI = Chronic daily intake
RfD - reference dose

GDI and RfD are expressed in the same units and represent the same exposure period.
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Summary of Human Health Risks

Identification of Contaminants of Concern

The purpose of identifying chemicals of concern (COC) is to focus the risk assessment
on those chemicals which may pose a potential health risk. The U.S. ERA considered
the following factors in the COC selection process: 1) comparison of maximum site
inorganic chemical (metals) concentrations to Michigan specific background
concentrations as presented in MDEQ Operational Memoranda #15 (1993) and #18
(1999); 2) whether the detected chemical is an essential nutrient (i.e., calcium,
magnesium, potassium, and sodium); 3) comparison of site maximum chemical
concentrations to appropriate health-based screening levels (i.e., Region IX Preliminary
Remediation Goals (PRGs; U.S. EPA, 1998); and 4) if the detected chemical is one of
the 11 COCs identified in the original Endangerment Assessment conducted in 1988.
Exposure point concentrations (EPCs) are identified for chemicals identified as COCs
based on the aforementioned COC selection process. EPCs are calculated for relevant
environmental media at the site (i.e., soil, surface water, sediment, air and fish). Since
there is no planned human use of groundwater, groundwater data are not evaluated in
this assessment. As discussed earlier, a groundwater treatment system (air stripper) is
currently in operation in Area A. Therefore, risks associated with the potential release
of volatile organic compounds (VOCs) from this operation are also evaluated in this
assessment. Concentrations of VOCs potentially released to the environment are
derived according to MDEQ methodology.

Table 2 - 1988 Endangerment Assessment Contaminants of Concern

butyl benzyl
phthalate

trans-1 ,2-
dichloroethene

selenium

cadmium

1 ,2-dichloroethene

silver

chromium

manganese

1,1,1-
trichloroethane

1,1-dichloroethane

methylene chloride

Based on the new screening, the following chemicals were added to the revised risk
assessment:

Table 3 - Additional Contaminants of Concern From the 2000 Human Health
Risk Assessment*

aluminum

benzo(a)pyrene

arsenic

cis 1,3-
dichloropropene

n-nitrosodiphenylamine

barium

iron

benzene

lead

* copper was found in concentrations exceeding the MDEQ GSI criteria.
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Background Comparison

Certain concentrations of metals are present naturally in the earth's crust and are
referenced as "background" concentrations. Consistent with U.S. ERA (1989)
guidance, if a metal concentration in a particular medium does not exceed background
concentrations in media "native to the property", the metal should not be quantitatively
evaluated in a risk assessment. Accordingly, Michigan background concentrations of
metals in soils based on MDEQ Operational Memoranda #15 (1993) and #18 (1999)
were compared to maximum site soil metal concentrations and to maximum site-related
sediment concentrations to determine if the concentrations were greater than
background.

Essential Nutrients

Consistent with U.S. ERA (1989) guidance, metals detected at the site which are
considered to be essential human nutrients are eliminated from further consideration.

"Chemicals that are (1) essential human nutrients, (2) present at low
concentrations (i.e, only slightly elevated above naturally occurring levels), and
(3) toxic only at very high doses (i.e. much higher than those that could be
associated with contact at the site) need not be considered further in the
quantitative risk assessment. Examples of such chemicals are iron, magnesium,
calcium, potassium, and sodium."

Accordingly, magnesium, calcium, potassium, and sodium were not included as COCs
in this risk assessment. Iron was retained as a COC since site concentrations exceed
background and PRGs.

Human Health Screening Criteria

Maximum site concentrations were compared to appropriate health-based screening
levels (i.e., Region IX Preliminary Remediation Goals ([PRGs]; U.S. EPA, 1998). The
U.S. EPA (1998) Region IX soil PRGs for residential and industrial scenarios were used
to screen the site soil and sediment chemical concentrations. For surface water, the
U.S. EPA (1998) Region IX tapwater PRGs are used. The PRGs are based on upper-
bound exposure assumptions, and therefore are a conservative screening criteria. The
Region IX PRGs were multiplied by 0.1 for potential additivity of noncarcinogenic
chemicals. Chemicals not exceeding the Region IX PRGs were eliminated from further
consideration.

Exposure Assessment

Exposure assessment is the process of estimating the magnitude, frequency, duration,
and type of potential exposures to site-related chemicals. Two exposure levels are
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quantified in the analysis for the site: (1) the most likely exposure (MLE); and (2) the
reasonable maximum exposure (RME). By examining these two levels of exposure, a
range of possible exposures were available The MLE is used to represent the median
or average exposure in a given population and is typically calculated using median or
average values for exposure parameters and concentrations of COCs in environmental
media. The RME is defined by the U.S. ERA as the highest exposure that is
reasonably expected to occur at a site. It should be noted that the intent of the RME is
to provide a conservative estimate of exposure that is well above the average exposure
but still within the range of possible exposures. The RME is typically determined by
using upper bound estimates (i.e., the 95% UCL of the arithmetic mean) for exposure
parameters and concentrations of COCs in environmental media.

Identification of Exposure Scenarios

Potential exposure scenarios are evaluated based on current and reasonable future
activities and land uses at and near the site. Populations that may potentially be
exposed to site-related chemicals in environmental media include off-site residents who
live near the site and potentially future on-site workers. Per City of Ionia
representatives, there are no plans to develop any part of the site for residential
purposes in the future and appropriate administrative controls will be implemented to
protect future on-site workers.

As discussed in the EA, shallow groundwater is not currently used, nor expected to be
used in the future, as a source of potable water. In addition, the City of Ionia and the
Michigan Department of Public Health preclude the installation of a drinking water well
at or near the site. If portions of Area B are developed for commercial/industrial
purposes in the future, excavation workers are not expected to come into contact with
groundwater because the depth of the excavation area is not expected to be more than
10 feet and the water table is at least 12 feet below ground surface in the potential
development area. For these reasons, exposures to groundwater are not evaluated in
the revised human health risk assessment.

The northern portion of the site (Area A) is currently inactive and is not expected to be
developed for commercial/industrial purposes in the foreseeable future although at the
City of Ionia has recently expressed on interest in potential redevelopment opportunities
for some portions of Area A. A worker scenario has not been evaluated for Area A but
would need to be evaluated if development of Area A was to be seriously considered.

Furthermore, trespassing is possible, although Area A is currently fenced. Exposure
assumptions (exposure frequency, duration and pathways) used to evaluate the current
resident adult scenario would be protective of a worker who is required to visit the site
(Areas A and B) briefly for maintenance purposes, or of a trespasser.

There is certainly a greater potential that Area B may be developed in the future under
the State of Michigan Brownfields Program for industrial or commercial purposes only.
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A future general worker and excavation worker were evaluated for Area B. However,
U.S. ERA is recognized that the current data set used to develop the future general
worker and excavation worker exposure assessment may not be adequate to address
all concerns with future site specific development. The City of Ionia and any future
developer will explore the potential for commercial/industrial development of the site.
The City of Ionia, upon notification to U.S. EPA and MDEQ of any plans for site
development, will amend the human health risk evaluation as necessary to address the
site specific development as it relates to the site specific conditions. This approach will
help assure that any future sampling that may be necessary to further address
exposures will be focused on the area and specific nature of site use and development.
In addition, a resident child and a resident adult who visit the site are also evaluated.
Two exposure pathways which were not evaluated in the 1989 Endangerment
Assessment (i.e., inhalation of soil particulates and dermal contact with surface water)
are included in this assessment. Fish ingestion is considered as a separate pathway
since this activity may be conducted by a small subset of area residents, visitors, or
workers. Potentially complete exposure pathways for the four scenarios evaluated are
summarized in Table 4.

Table 4 - Complete Exposure Pathway Summary

Medium
Soil
(Areas A & B)

Area B Soil

Surface
Water

Sediment

Fish*

Air

Worker
General
NA

Ingestion
Dermal Contact
Inhalation
(particulates)

NE

Dermal Contact

NE

Inhalation
(volatile
emissions)

Excavation
NA

Ingestion
Dermal Contact
Inhalation
(particulates)

NE

NE

NE

Inhalation
(volatile
emissions)

Resident
Adult
Ingestion
Dermal Contact
Inhalation
(particulates)

NA

Ingestion
Dermal Contact

Dermal Contact

Ingestion

Inhalation
(volatile
emissions)

Child
Ingestion
Dermal Contact
Inhalation
(particulates)

NA

Ingestion
Dermal Contact

Dermal Contact

Ingestion

Inhalation
(volatile
emissions)

NA Not applicable.
NE Not evaluated; no exposure.
Bold indicates pathway not evaluated in the 1989 Endangerment Assessment.
* Fish ingestion evaluated separately for an adult and child.
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Toxicity Assessment

The purpose of the toxicity assessment is to evaluate the toxicity of site-related COCs
and to identify an estimate of the dose-response relationship for each of these
chemicals. The two principle indices of toxicity used in risk assessment are the
reference dose (RfD) and the cancer slope factor (SF). The RfD is the daily intake or
dose per unit of body weight (mg/kg-day) that is unlikely to result in toxic
(noncarcinogenic) effects to exposed human populations, including sensitive
subgroups. The RfD assumes the existence of a threshold below which no adverse
effects occur.

The SF is used to express the cancer risk attributable to a discrete unit of intake, that is,
the cancer risk per milligram ingested per kilogram of body weight per day
[(mg/kg-day)"1]. The SF is an estimate of the upper-bound probability of an individual
developing cancer as a result of exposure to a particular carcinogen. Unlike the RfD,
the SF assumes that there is no threshold dose below which the risk of developing
cancer is zero. Note that SFs are only developed for those chemicals that have been
shown to be carcinogens in humans or at least in one or more animal species. A
carcinogenic weight of evidence rating is used to describe the strength of the
experimental evidence for carcinogenicity (A = known human carcinogen; B1/B2 =
probable human carcinogen; C = possible human carcinogen; D = not classifiable; E =
no evidence of carcinogenicity).

RfDs and SFs are derived by the U.S. ERA for chemicals that have an adequate
toxicological database. If both the carcinogenic and noncarcinogenic effects of a
particular compound are significant, both RfD and SF values are established, and the
risk from both the noncarcinogenic and carcinogenic effects of the compound can be
assessed. The toxicological criteria for COCs identified in environmental media at the
site are summarized in human health risk assessment in the administrative record.

Risk Characterization

Cancer Risk Estimates

The chemical-specific, pathway-specific, and total cancer risk estimates for the future
General and Excavation Workers and the current Resident Adult and Fish Ingestion
scenarios are presented in the administrative record and are summarized below.

General Worker Scenario

The potential cancer risk estimates for a General Worker exposed to Area B soil
(incidental ingestion, dermal contact, and inhalation of particulates), sediment (dermal
contact), and air (inhalation of volatile emissions) are 9 x 10"7 and 1 x 10"5 for the MLE
and RME evaluations, respectively. The RME cancer risk estimate falls within the NCR
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risk range of 1 x 106 to 1 x 10"4. Ingestion of arsenic comprises virtually all (90.3%) of
the RME cancer risk estimate. Cancer risk estimates for all other chemicals and
pathways are below the risk level of 1 x 10"6. See Human Health Risk
Table 1.

Excavation Worker Scenario

The potential cancer risk estimates for an Excavation Worker exposed to Area B soil
(incidental ingestion, dermal contact, and inhalation of particulates) and air (inhalation
of volatile emissions) are 2 x 10~7 and 4 x 10~7 for the MLE and RME evaluations,
respectively. Potential cancer risks associated with all chemicals and pathways are
below the risk level of 1 x 10"6, indicating that potential cancer risks are not significant
for this scenario. See Human Health Risk Table 2.

Resident Adult Scenario

The potential cancer risk estimates for a Resident Adult exposed to soil (incidental
ingestion, dermal contact, and inhalation of particulates), surface water (incidental
ingestion and dermal contact), sediment (dermal contact), and air (inhalation of volatile
emissions) are 1 x 10"6 and 9 x 10"6 for the MLE and RME evaluations, respectively.
The RME cancer risk estimates fall within the NCR risk range of 1 x 10"6 to 1 x 1CT*.
Ingestion of arsenic in soil and inhalation of vinyl chloride comprises the majority (i.e.,
>93%) of the RME cancer risk estimate. However, potential risks associated with
arsenic do not take into account the contribution from background levels. The
concentration of arsenic in the single background shallow subsurface soil sample
collected during the RI/FS was 15 mg/kg. Site-related concentrations of arsenic at
surface level (i.e., 13 and 16.8 mg/kg for MLE and RME, respectively) are similar to this
background concentration. Thus, potential risks associated with exposure to arsenic
are likely due to background levels. Potential risks for residents due to exposures to
volatile emissions from the air stripper are calculated for the residential area located
approximately 300 feet northwest of the air stripper. The nearest residential area is
located north of the site, approximately 650 feet north of the air stripper. For the
residential exposures to volatile emissions from the air stripper, an exposure time of 24
hours/day for 350 days/year is conservatively assumed for exposures occurring at
home. This assumption assumes that, with the exception of two weeks per year,
residents never leave their home (e.g., to work, shop, etc.) and does not take into
account the MLE and RME exposure times (1 and 2 hours/day for 50 and 100
days/year) for exposures occurring at the site (along the bike path). See Human Health
Risk Tables 3 and 4.

Fish Ingestion Scenario

The potential cancer risk estimates for the Adult Fish Ingestion scenario are 2 x 10"6

and 8 x 10"6 for the MLE and RME evaluations, respectively and fall within the NCP risk
range of 1 x 10"6 to 1 x 10"4. Ingestion of arsenic and n-nitrosodiphenylamine in fish
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comprises the majority of the risk from fish ingestion. As previously mentioned, the
adult fish ingestion scenario is conservative and assumes that all of the fish consumed
by the adult are from the site. It is also important to note there was only one detection
of n-nitrosodiphenylamine out of six surface water samples collected, and therefore, the
risk is being driven by one surface water sample. Also, the risk due to arsenic can be
partially attributed to naturally occurring background concentrations. See Human Health
Risk Table 5.

Human Health Summary

As discussed earlier, potential noncancer risk estimates (His) are below the regulatory
benchmark of 1 for all scenarios except the excavation worker, the resident child and
fish ingestion; and potential cancer risk estimates are below the risk level of 1 x 10"6 for
all scenarios except the resident adult, general worker, and fish ingestion, as
summarized in Table 5. See Human Health Risk Tables 6-11.

TABLE 5 - SUMMARY OF HUMAN HEALTH RISKS

HJ Cancer Risk
Estimate

Scenario MLE RME MLE RME
General Worker
Excavation Worker
Resident Adult
Resident Child
Adult Fish Ingestion
Child Fish Inaestion

0.2
1.0

0.08
0.5
0.7
2.0

0.3
2.0
0.2
2.0
2.0
4.0

9x10'7
2x10"7

1 x10'7
NA

2X10"6

NA

1 x 10-5
4x10'7
9X10"6

NA
SxlO"6

NA

NA - Not applicable.

It should be noted that further investigation of Area B would be needed if brownfield
redevelopment as an industrial/commercial facility is considered in the future.

Specifically, it is recognized that the current data set used to develop the future general
worker and excavation worker exposure assessment may not be adequate to address
all concerns with future site specific development. The City of Ionia and any potential
developer must explore the potential for commercial/industrial development of the site.
The City of Ionia, upon notification to U.S. ERA and MDEQ of any plans for site
development, will amend the human health risk evaluation as necessary to address the
site specific development as it relates to the site specific conditions. This approach will
help assure that any future sampling that may be necessary to further address
exposures will be focused on the area and specific nature of site use and development.
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As an example, if a VOC plume still exists in the proposed development area, the
possible risk of volatile contaminants entering buildings and accumulating in indoor air
may need to be evaluated so that preventative measures could be incorporated into the
building design.

Uncertainty Analysis

The purpose of this section is to identify and discuss areas of uncertainty associated
with the quantitative estimates of risk presented at the site. This discussion serves to
place the risk estimates in proper perspective by fully specifying the assumptions and
uncertainties inherent in the assessment (U.S. ERA, 1989a). The key variables and
assumptions are identified that contribute most to the uncertainty. Where there is
uncertainty regarding an assumption, a conservative estimate has been chosen to
ensure that the assessment will be health-protective. Uncertainties associated with the
four components of risk assessment (Data Evaluation, Toxicity Assessment, Exposure
Assessment, and Risk Characterization) are discussed below.

Uncertainty in Data Evaluation and Exposure Assessment

A discussion of the uncertainties introduced by the selection of EPCs and exposure
parameter values used in this assessment is provided below.

Averaging of Sample Duplicates - Consistent with U.S. ERA guidance, the
results from sample-duplicate pairs are combined (averaged) prior to calculating
summary statistics. The average represents the best estimate of the "true"
concentration. The net impact of averaging the sample-duplicate pairs serves to
underestimate potential risks if the "true" sample concentration lies closer to the
maximum result. On the other hand, if the "true" sample concentration lies
closer to the minimum result, then the averaging of sample duplicate pairs
serves to overestimate potential risks.

Biases in the RI/FS Sampling Program - In general, the sample locations were
selected (biased) with the purpose of locating and identifying site-related
constituents. As such, these samples are not randomly distributed throughout
the site and therefore, are not representative of overall conditions. For this
reason, the use of these data for general exposure purposes could overestimate
risks. In addition, the only data available to evaluate exposures to Area B soil
are from soil samples collected during trenching activities. One sample was
collected at a depth of 5 feet and another sample was collected at a depth of 10
feet. The remaining six samples were collected at depths ranging from 15 to 17
feet. Exposures to soil for the general and excavation workers should be limited
to the upper 2 and 10 feet of soil, respectively. Chemical concentrations are
typically greater at lower depths, especially for VOCs. Therefore, the use of
these data for the general and excavation worker scenarios may overestimate
risks. Although there is a limited amount of data which may add a certain
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amount of uncertainty to the risk assessment, the data is adequate for the
scenarios evaluated at the site.

Exposure Assumptions - Conservative default values are used for the resident
scenarios (350 days/year, 24 hours/day, etc.) and the worker scenarios (250
[general worker] or 30 [excavation worker] days/year, 8 hours/day, etc.). In
addition, upper bound estimates for certain parameters (e.g., inhalation, soil
ingestion, and fish ingestion rates), rather than average estimates, are used for
the MLE evaluations. These factors will overestimate risks.

Degradation - This assessment assumes no degradative processes that may
decrease chemical concentrations over time resulting in an overestimate of
exposure for at least organic compounds. This assumption serves to
overestimate potential hazards and risks in the future, particularly for compounds
that are relatively short-lived, such as vinyl chloride (in air). The half-life for vinyl
chloride in air ranges from 9.7 to 97 hours (Howards, 1991). It is important to
note that vinyl chloride is a breakdown product of trichloroethylene (TCE).
Therefore, as TCE breaks down at the site, this could cause a potential short-
term increase in the amount of vinyl chloride in groundwater over time. However,
vinyl chloride also degrades with time.

Bioavailability - In general, this assessment looks at bioavailability in two ways:
(1) dermal absorption from solids and water; and (2) gastrointestinal absorption.
Dermal absorption from water is based on the permeability constant, Kp, of the
COC in question and time in contact with the water. Kp values are either
literature values or derived via procedures laid out in U.S. ERA guidance. These
estimated values are likely to overestimate systemic absorption based on
comparison with actual data.

Dermal absorption of COCs from soil is assumed to be a percentage of the
concentration contained in the amount adhering to skin, and this percentage
varies with the class of chemical. For instance, only 1% of inorganics from the
solid matrix is assumed to be absorbed, while 10% of semi-volatile organics and
volatile organics is assumed to be absorbed unless other literature values
existed. These values are considered overestimates of the actual absorption,
and hence dose. Metals in soil are only poorly absorbed if at all, and typically
the absorbed material is retained in the epidermal layer from which it is sloughed
off along with the skin. The absorption of organics is overestimated as a result
of ignoring two factors: contact time and aging. The absorption of organics from
soil and across skin is time dependent. There is a significant lag time in between
the point of soil contact and systemic absorption of the COC(s). In fact, this lag
time is generally longer than the soil remains in contact with the skin. Thus, it is
likely that no significant systemic absorption occurs before the soil is removed,
and the majority of what is absorbed remains trapped in the epidermis and is
sloughed off with the skin before it reaches the systemic circulation.
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Bioavailability of metals is an uncertainty in assessing risks due to fish tissue
consumption. For surface water exposures to fish, metal bioavailability is
dependent on a variety of site-specific factors, such as hardness, organic
carbon, suspended solids, etc. (Bergman and Dorward-King, 1997).

Risk due to the consumption of fish tissue is due primarily to cadmium and
manganese. Cadmium was detected in three of five analyses of Grand River
surface water samples at concentrations ranging from approximately 0.0046
mg/L to 0.01 mg/L. Cadmium was not detected in the Kanouse Drain surface
water samples. Manganese was detected in six of ten analyses of Grand River
and Kanouse Drain surface water samples at concentrations ranging from
0.0033 mg/L to 0.953 mg/L. The bioaccumulation of inorganic chemicals
including cadmium and manganese in fish tissue is dependent on the chemical
form(s) present in surface water. Detected concentrations of inorganic
chemicals in surface water samples collected from the Grand River and the
Kanouse Drain are reported as total metals which measures both bioavailable
and nonbioavailable forms. Therefore, because of the variety of forms of
cadmium and manganese present in surface water, and their relative
bioavailabilities, the estimation of fish tissue concentrations using a conservative
bioconcentration factors and total metals concentrations may overestimate risk.

Uncertainty in Toxicity Assessment

A discussion of the uncertainties introduced by the toxicity values used in this
assessment (i.e., reference doses and slope factors) is provided below. It should be
noted that several of the COCs at the site are chemicals that are either in the process
of being reevaluated or will be reevaluated in the near future by U.S. ERA. COCs which
will be reevaluated by the Agency include two inorganic chemicals (cadmium and
chromium) and one organic chemical (vinyl chloride) evaluated in this assessment.

Reference Doses - Toxicity information for many constituents is limited for
humans; consequently, depending on the quality and extent of toxicity
information, varying degrees of uncertainty are associated with the calculated
toxicity values. U.S. ERA derives RfDs for chemicals of interest using an
uncertainty factor approach. In general, the procedures used to extrapolate from
animals to humans in toxicity studies include identification of a no-effect level for
a sensitive parameter in a sensitive species and use of a conservative
uncertainty factor (value of up to 10,000) to establish an RfD. Potential effects
on humans may be overestimated rather than underestimated, since exceeding
an RfD still places exposure 10-10,000 times below the level that had no effect
on a sensitive animal species.

Route-to-Route Extrapolation - In the Ionia risk assessment, oral toxicity values
are used to fill toxicity value gaps for dermal exposures. This practice introduces
uncertainties due to inherent differences in the absorption, pharmacokinetics,
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and target organ specificity of chemicals following different routes of exposure.
Therefore, any risk estimates calculated using these extrapolated values also
carry uncertainty. Since the skin generally represents a better barrier to
absorption than the gastrointestinal tract for a number of reasons, exposure via
the skin would generally present less of a risk than the corresponding oral
exposure. The use of oral slope factors in these scenarios represents a
conservative approach to evaluating risk from dermal exposure. It should also
be noted that because most toxicity data is expressed as an administered dose,
oral to dermal extrapolation can subsequently underestimate risk.

Chemicals Lacking Toxicity Values - The absence of quantitative information
regarding the toxicity of a contaminant of interest makes it difficult to quantify risk
from exposure to that chemical. In the risk assessment, several chemicals had
no promulgated toxicity criteria; therefore, provisional values are used. Toxicity
information from sources other than IRIS or HEAST were used to fill gaps in
toxicity information. Although this practice allows for a more quantitative
discussion of potential risks (rather than a purely qualitative discussion), it also
adds uncertainty to the assessment.

Toxicity Values for Chromium - Toxicity values for chromium (III) are used to
calculate potential risks since samples were not analyzed for chromium (VI). If
the chromium at the site is truly chromium (VI), potential risk estimates are
underestimated.

Uncertainty in Risk Characterization

A discussion of the uncertainties introduced by how the hazards and risks were
characterized in the assessment is provided below.

Potential for Synergistic and Antagonistic Effects - In this assessment, the
potential for noncancer and cancer health risks is evaluated assuming additivity
across COCs and exposure pathways. This practice ignores possible synergisms
or antagonisms which may exist between chemicals in the mixture which may
affect the absorption, metabolism (metabolic activation or detoxification), and
ultimately the net toxicity of the mixture. It does not take into account the
possibility that there may be no interaction if the compounds have different sites
of action and endpoints.

Compounded Uncertainties - The risk estimates presented in this assessment
result from an integration of chemical, analytical, environmental, and
toxicological data that vary with regards to site-specificity. All of the uncertainties
in the exposure assessment and toxicity assessment ultimately impact the risk
characterization. To minimize the effects of uncertainties on the evaluation,
each step is biased toward conservative (i.e., protective) estimations. Because
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each step builds on the previous one, risks are more likely overestimated than
underestimated.

Summation Across Multiple Exposure Pathways - In the risk assessment, the
hazard indices and cancer risk estimates from all complete exposure pathways
for a scenario are conservatively summed. For some media combinations,
consistent and repeated exposures to RME conditions may over estimate risks.
This may be the case for soil exposures vs. surface water and sediment
exposures, as evaluated in the assessment. For example, a resident may not
come into contact with surface water and sediment as frequently as with soil,
thereby decreasing exposure to these media and lowering potential health risks.

Summary of Ecological Risks

Identification of Contaminants of Concern

The selection of preliminary COCs is based on analytical data collected as part of the
RI/FS for the former Ionia City Landfill site. The selection process considers all
chemicals detected at least once in surface water and sediment of the Grand River and
the Kanouse Drain, and in surface soil collected from the former Ionia City Landfill.
Chemical concentrations detected in groundwater and subsurface soil collected from
the former Ionia City Landfill area are not considered, as direct exposure pathways
between these media and ecological receptors are incomplete.

Surface water preliminary COCs for the Grand River and the Kanouse Drain include
one organic chemical and five metals. In addition, pH is also evaluated as a preliminary
COCs in surface water. Sediment preliminary COCs for the Grand River and the
Kanouse Drain (non-ephemeral locations) include one organic chemical and six metals.
Surface soil preliminary COCs for the former Ionia City Landfill area include two organic
chemicals and eight metals.

Table 6 - Ecological Preliminary Contaminants of Concern

Media

Surface
Water

Sediment

Soil

Contaminants
n-nitrosodiphen-
ylamine

di-n-butyl-
phthalate

manganese

aluminum

antimony

silver

di-n-butyl- phthalate

cobalt lead

cadmium

arsenic

cobalt

barium

lead

cadmium

manganese

lead

pentachlorophenol

manganese nickel

arsenic

selenium

cadmium

zinc

Page 32



Identification of Receptors of Interest

Selection of particular wildlife species as receptors of interest (ROIs) is based on
expected presence in the Ionia area based on range maps, representation of relevant
trophic groups, and availability of exposure data. Bird and mammal ROIs are selected
to represent maximally exposed or sensitive species in each of four feeding guilds: fish-
eaters (piscivores), aquatic invertebrate-eaters (invertivores), terrestrial invertivores;
and terrestrial plant-eaters (herbivores).

Wildlife ROIs selected to characterize exposures received from the site include the
belted kingfisher (Ceryle alcyon) and mink (Mustela vison) as piscivores, the spotted
sandpiper (Actitis macularia) and raccoon (Procyon lotor) as aquatic invertivores, the
northern bobwhite (Colinus virginianus) and the meadow vole (Microtus
pennsylvanicus) as terrestrial herbivores, and the American woodcock (Scolopax minor)
and the short-tailed shrew (Blarina brevicauda) as terrestrial invertivores. Exposure
information is readily available for each of these species.

It is important to note that wildlife species other than those identified above may be
more commonly encountered at the former Ionia Landfill area of concern. However,
wildlife ROIs are selected to represent potentially sensitive taxonomic classes and
feeding guilds according to selection criteria specified in U.S. ERA guidance (1989,
1992, 1994, 1995a, 1996a, 1997a, 1998). For example, the northern bobwhite and the
American woodcock have extensive contact with soil, making them excellent
representatives of other more common herbivorous and invertivorous bird species.
Terrestrial predators that feed on herbivorous or invertivorous species are not assessed
due to the extreme uncertainty of modeling chemical uptake through several trophic
levels of the food web. The wildlife receptors selected for the risk assessment are
described as below.

Belted kingfisher: The belted kingfisher represents piscivorous birds. This
species feeds primarily on fish, which it captures by diving into the water.

Mink: The mink represents piscivorous mammals. The mink is a top-level
carnivore that feeds almost exclusively on fish, small mammals, birds, eggs,
frogs, and macroinvertebrates. Mink have been shown to have a heightened
sensitivity to some chemicals (Bleavins et a/., 1984; Rush et a/., 1983).

Spotted sandpiper: The spotted sandpiper represents aquatic invertivorous
birds, such as shorebirds and waterfowl. This species is expected to feed on
sediment organisms and have extensive contact with sediment. The spotted
sandpiper has a relatively small home range and body size and, for these
reasons is expected to experience greater exposure to chemicals than larger
invertivorous birds.
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Raccoon: The raccoon represents aquatic invertivorous mammals. In general,
mammals do not feed exclusively on aquatic and benthic invertebrates.
However, it is possible that the raccoon could feed primarily on invertebrates
(U.S. EPA,1993a), and an exclusively invertivorous diet is conservatively
assumed.

Northern bobwhite: This species of quail represents terrestrial herbivorous
birds. The northern bobwhite has a relatively small home range and
predominantly consumes plants. Additionally, the northern bobwhite is expected
to have extensive contact with soil.

Meadow vole: The meadow vole represents terrestrial herbivorous mammals.
This species has a small home range and a smaller body weight than most
herbivorous mammals that might be present at the site, and it is therefore
expected to experience higher exposure levels than other herbivores.

American woodcock: The American woodcock represents terrestrial
invertivorous birds. The American woodcock is expected to feed on soil
organisms and have extensive contact with soil.

Short-tailed shrew: The short-tailed shrew represents terrestrial invertivorous
mammals. It is assumed to be common in suitable habitats at the site and to
have a small home range. The short-tailed shrew is expected to experience a
greater exposure to chemicals than larger invertivorous mammals, because
shrews must consume large amounts of prey to sustain their high metabolic
rates.

Aquatic receptors are identified for the Grand River and the Kanouse Drain. Aquatic
receptors selected for the assessment include fish and aquatic invertebrates (water
column-dwelling), and benthic invertebrates (sediment-dwelling).

• Fish and Aquatic Invertebrates: Fish and aquatic invertebrates live in the water
column and are directly exposed to the highest concentrations of chemicals in
water. Fish and aquatic invertebrates serve as primary and secondary
consumers and as prey species for higher-trophic-level organisms.

Benthic Invertebrates: Benthic invertebrates live in sediment and feed on
detritus or other organisms in the sediment. As such, they are directly exposed
to the highest concentrations of chemicals in sediment. Benthic invertebrates
are significant primary consumers in many freshwater systems and are prey
species for some species of resident fish, amphibians, birds, and mammals.
Benthic invertebrates are evaluated in the Grand River and Kanouse Drain (non-
ephemeral locations only).
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Rare. Endangered and Threatened Species

The MDEQ contacted the MDNR Natural Heritage Program to determine the presence
of threatened or endangered species or other natural features at or near the former
Ionia City Landfill site. The Endangered Species Program responded that the project
"will not affect any known threatened or endangered species or other natural features".
Based on this, there are no known rare, endangered or threatened species at or near
the site.

Exposure Assessment

Exposure assessment endpoints are explicit statements of the characteristics of the
ecological system that are to be protected. Endpoints are either measured directly or
are evaluated through indirect measures. Measurement endpoints represent
quantifiable ecological characteristics that can be measured, interpreted, and related to
the valued ecological components chosen as the assessment endpoints. The following
assessment and measurement endpoints are used to interpret ecological risks for the
site:

Assessment Endpoint #1: Survival and maintenance of fish and aquatic
invertebrate community structure and function.

Measurement Endpoint: Comparison of preliminary COC concentrations in
surface water with concentrations associated (in field and laboratory studies)
with adverse effects to growth, reproduction, or survival of aquatic organisms.

Assessment Endpoint #2: Survival and maintenance of benthic invertebrate
community structure and function.

Measurement Endpoint: Comparison of preliminary COC concentrations in
sediment with concentrations associated (in field and laboratory studies) with
adverse effects to growth, reproduction, or survival of benthic invertebrates.

Assessment Endpoint #3: Survival of terrestrial plant and invertebrate
communities.

Measurement Endpoint: Comparison of preliminary COC concentrations in
surface soil to concentrations representing adverse effects to survival of plants,
earthworms, or soil microorganisms and ecological processes, based on
laboratory studies described in the scientific literature.
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Assessment Endpoint #4: Survival of wildlife populations and communities.

Measurement Endpoint: Comparison of exposure concentrations of
preliminary COCs in ingested media and food with concentrations associated
with adverse effects to growth, reproduction, or survival of laboratory animals
(birds and mammals).

A site conceptual model showing the potential ecological exposure pathways can be
seen in Figure 3.

Effects Characterization

The effects characterization is a qualitative and quantitative description of the
relationship between the concentration of a preliminary COC in surface water,
sediment, or surface soil, and the nature of possible effects elicited in exposed
receptors, populations, and/or ecological communities. An effects characterization is
completed separately for the ROIs. The results of this effects characterization and the
exposure characterization are combined to characterize the risks to ROIs posed by
preliminary COCs of the former Ionia City Landfill area of interest.

Fish and Aquatic Invertebrates

The effects characterization for fish and aquatic invertebrates includes six preliminary
COCs: one organic chemical (n-nitrosodiphenylamine); and five metals (aluminum,
cadmium, cobalt, lead, and manganese). For the ecological risk assessment, these
preliminary COCs are assessed based on comparisons of site data to screening
benchmarks and published numerical water quality standards and criteria, and
screening benchmarks. These include Michigan Water Quality Criteria (MWQC) and
other values. State-mandated water-quality criteria (MWQC) generally supersede
federal Ambient Water Quality Criteria (AWQCs) for all state waterways. Acute and
chronic criteria are used to evaluate direct toxicity from short- and long-term exposures,
respectively, although they do not correspond to specific levels or types of adverse
effects for any particular organism. Adverse effects on exposed aquatic biota may
occur if either acute or chronic benchmarks are exceeded. There is little likelihood that
exposure concentrations lower than chronic benchmarks pose a hazard to exposed
organisms.

Michigan Water Quality Criteria (MWQC). Two types of MWQC are available
(MDEQ, 1998). The "chronic aquatic criterion" (CAC) is the maximum
concentration of a chemical at which no chronic effects occur to aquatic
organisms exposed for periods averaging 30 days. The "acute aquatic criterion"
(AAC) is the maximum concentration at which no acute effects occur to aquatic
organisms exposed for brief (unspecified) periods. Criteria of these types are
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intended to protect, with reasonable confidence, most aquatic species most of
the time.

National Ambient Water Quality Criteria (AWQC). The AWQC consist of (1)
the "continuous chronic criterion" which is the maximum concentration of a
chemical at which no chronic effects occur to aquatic organisms exposed for at
least a four day period; and (2) the "criteria maximum concentration" which is the
maximum concentration at which no acute effects occur to aquatic organisms
exposed for an average of one hour.

Tier II secondary acute (SAV) and chronic (SCV) values. Alternative toxicity-
based screening benchmarks used for chemicals without MWQC or AWQC
include Tier II secondary acute (SAV) and chronic (SCV) values for fish and
invertebrates. Tier II SAV and SCV values are developed when only limited
toxicity data are available for a chemical, using a set of uncertainty factors that
depend on the amount and type of data available. Tier II values are estimated
from 48-96 hour acute toxicity tests, to include at least one daphnid study (Final
Water Quality Guidance for the Great Lakes System; Final Rule, 60CFR15366,
3/23/95). Alternative methods described by Suter and Tsao (1996), which
include additional safety factors, can be used when daphnid studies are lacking
(U.S. ERA, 1996b). The SAVs and SCVs are generally more conservative
screening benchmarks than the AWQC.

Detected concentrations of surface water preliminary COIs in the Grand River and
Kanouse Drain are compared to "chronic aquatic criteria", which are the maximum
concentrations of chemicals at which no chronic effects occur to aquatic organisms and
"acute aquatic criteria", which are the maximum concentrations at which no acute
effects occur to aquatic organisms exposed for brief periods.

Benthic Invertebrates

Only a small number of chemicals are selected as COCs in sediment based on
preliminary exceedance of EDQLs. These include one organic chemical (di-n-butyl
phthalate), and seven metals (antimony, arsenic, barium, cadmium, lead, manganese,
and silver). See Ecological Risk Table 3.

Soil Flora and Fauna Benchmarks (Plants. Invertebrates. Microbes)

For the ecological risk assessment, the potential for adverse effects on soil flora and
fauna is characterized for eleven soil preliminary COCs: two organic chemicals (di-n-
butyl phthalate and pentachlorophenol); and nine metals (arsenic, cadmium, cobalt,
copper, lead, manganese, nickel, selenium, and zinc). Screening-level benchmarks for
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surface soils have been developed for protection of plants, earthworms, and soil
microbes (Efroymson era/., 1997a, 1997b).

Wildlife

For the ecological risk assessment, the effects characterization for wildlife receptors
includes the derivation of receptor-specific toxicity reference values (TRVs) from
available toxicological data, and development of sediment and soil screening
benchmarks calculated from a simplified food web model.

Risk Characterization

Risk characterization is conducted in two steps. First, preliminary COC concentrations
or doses are compared to conservative benchmark values. Then, for preliminary COCs
with concentrations exceeding conservative benchmark values, a weight-of-evidence
approach is used to evaluate the potential significance of the exceedances.

Fish and Aquatic Invertebrates

Potential risks to fish and aquatic invertebrates in the Grand River and the Kanouse
Drain are assessed for all life stages based on the evaluation of preliminary COC
concentrations in surface water. The following surface water preliminary COCs are
assessed: n-nitrosodiphenylamine, aluminum, cadmium, cobalt, lead, manganese, and
pH. All detected concentrations of preliminary COCs are compared with the water
quality standards. This type of comparison is conservative because the average
concentration of each preliminary COC is the best approximation of conditions to which
aquatic organisms are chronically exposed, whereas the maximum concentration is
expected to represent localized or ephemeral conditions which mobile aquatic
organisms would encounter only as acute exposures. See Ecological Risk Table 1.

Benthic Invertebrates

The risk characterization for benthic invertebrates in the Grand River and Kanouse
Drain (non-ephemeral locations) is based on the comparison of concentrations of
preliminary COCs in sediments with the sediment quality benchmarks. Di-n-butyl
phthalate is assessed using the equilibrium partitioning approach and the maximum
detected concentration of di-n-butyl phthalate in sediment. The potential for effects of
inorganic chemicals on benthic invertebrates is assessed based on three sets of
published benchmarks, which are interpreted using a weight-of-evidence approach.
See Ecological Risk Table 2.
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Soil Flora and Fauna (Surface Soil)

The risk characterization for soil flora and fauna in the former Ionia City Landfill area
(including sediment samples collected from ephemeral locations of the Kanouse Drain)
is based on the comparison of arithmetic mean and maximum concentrations of
preliminary COCs in surface soil with the soil quality benchmarks. The soil quality
benchmarks are based on observations of toxicity to plants, earthworms, and soil
microbes.

Several lines of evidence may be used to evaluate the potential for adverse effects on
soil flora and fauna due to preliminary COCs for which measured concentrations
exceed screening-level soil quality benchmarks. These include site-specific and
regional background concentrations, the magnitude of exceedance of the soil quality
benchmarks, and the confidence level assigned to the benchmarks. Additionally,
Efroymson et al. (1997a) indicate that the presence of a "vigorous and diverse" plant
community can be taken as evidence of a lack of phytotoxicity, even if soil benchmarks
for plants are exceeded.

Risks to soil flora and fauna are assessed for dim-butyl phthalate, pentachlorophenol,
arsenic, cadmium, cobalt, lead, rnanganese^nickel, selenium, and zinc. Based on
comparison to benchmarks, ecological effects are unlikely from exposures of soil flora
and fauna to di-n-butyl phthalate, pentachlorophenol, cadmium, cobalt, and nickel. The
potential for soil toxicity due to the remaining preliminary COCs (arsenic, lead,
manganese, selenium, and zinc) is examined using a weight-of-evidence approach, as
discussed below. See Ecological Risk Table 3.

Wildlife ,

The risk characterization for wildlife ROls includes risk estimation, based on the
comparison of estimated exposures for surface water preliminary COCs to toxicological
benchmarks, and the comparison of arithmetic mean and maximum detected
concentrations of preliminary COCs in sediments and soil with the site-specific
screening-level benchmarks. Wildlife screening benchmarks are developed for bird and
mammal ROls representing four feeding guilds: piscivores, aquatic invertivores,
terrestrial invertivores, and terrestrial herbivores.

Risk estimates for wildlife receptors exposed to preliminary COCs at the former Ionia
City Landfill site are expressed as Hazard Quotients (HQs). For surface water
preliminary COCs (See Ecological RiskTables 4 and 6), HQs are defined as the ratio
between the estimated ADD and the ROI-specific TRV. The HQs for sediment (See
Ecological Risk Table 5) and soil (See Ecological Risk Table 7) preliminary COCs are
defined as the ratio between the sediment or soil EPC and the risk-based wildlife
screening-level benchmark values. All HQs are calculated for each preliminary COC
based on available NOAEL and LOAEL TRVs or NOAEL- and LOAEL-based screening-
level benchmarks.
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For sediment and soil preliminary COCs, if all exposure assumptions are met, and (1)
the sediment or soil arithmetic mean concentration is less than the NOAEL benchmark,
and (2) the maximum detected concentration is less than the LOAEL benchmark, then
risk to wildlife receptors due to the preliminary COC is unlikely, because the average
estimate of exposure does not exceed a highly protective estimate of a "safe" (no-
adverse-effect) concentration, and maximum estimate of exposure does not exceed the
lowest effects level. When the arithmetic mean concentration is equal to or exceeds the
NOAEL benchmark but the maximum detected concentration does not exceed the
LOAEL benchmark (or a LOAEL benchmark cannot be calculated due to lack of a
LOAEL TRV), the estimated risk to wildlife receptors is indeterminate, because the
exposure concentration at which effects become apparent is not known. An average
estimate of exposure (i.e., the mean concentration) greater than or equal to the LOAEL
benchmark indicates that adverse ecological effects to wildlife receptors are possible.

It is important to note that HQs exceeding 1.0, cannot be used to quantify the
magnitude of potential effects because the benchmarks are point-estimates based on
effect and no-effect exposure concentrations. The magnitude of an adverse effect for
each receptor is constrained by the assumptions of the exposure characterization and
can only be characterized if the dose-response function is known (i.e., a well-
characterized range of exposures associated with a well-defined range of effects).
Nonetheless, point estimate benchmarks do provide an indication of the potential for
ecological risks in a screening-level assessment.

No COCs are identified for wildlife receptors at the former Ionia City Landfill site, based
on the comparison of estimated doses or measured preliminary COC concentrations
with screening-level benchmarks and additional weight of evidence for specific
chemicals. The comparison to screening benchmarks is summarized for the Grand
River and Kanouse Drain area (non-ephemeral locations), and the former Ionia City
Landfill area (including sediment samples collected from ephemeral locations of the
Kanouse Drain) as follows:

Grand River and Kanouse Drain

Surface Water: Under the assumptions of the exposure and effects characterizations
for the Grand River and Kanouse Drain, ecological effects on aquatic-feeding wildlife
are unlikely from exposures of all receptors to preliminary COCs in surface water (See
Ecological Risk Table 4).

Sediment: Under the assumptions of the exposure and effects characterizations for the
former Ionia City Landfill site, adverse effects on aquatic-feeding wildlife due to
preliminary COC concentrations in sediment are:

unlikely from exposures of all receptors to di-n-butyl phthalate, barium, cadmium,
lead, manganese, and silver; and
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indeterminate for exposures of raccoon (aquatic invertivorous mammal) to
antimony and indeterminate for exposures of raccoon to arsenic.

It is important to point out that the NOAEL HQ is approximately 1 for mink (aquatic
piscivorous mammal) due to antimony concentrations in sediment. Therefore, effects
on the mink and raccoon due to antimony concentrations in sediment are evaluated
further. Maximum detected concentrations of sediment preliminary COCs were
compared to NOAEL-based benchmarks to prevent preliminary COCs from being
inappropriately eliminated from the screening process. Based on the comparison of
maximum detected concentrations of sediment preliminary COCs to NOAEL-based
benchmark values, no additional preliminary COCs were selected for further evaluation.

Former Ionia City Landfill Area

Surface Water: Under the assumptions of the exposure and effects characterizations
for the former Ionia City Landfill area, adverse effects on terrestrial-feeding wildlife due
to preliminary COC concentrations in surface water are:

unlikely from exposures of all ROIs to N-nitrosodiphenylamine, aluminum, cobalt,
lead, and manganese; and

indeterminate for exposures of American woodcock (terrestrial invertivorous bird)
to cadmium.

The estimated total average daily dose for cadmium slightly exceeds the cadmium TRV
resulting in a HQ of approximately 1 (See Ecological Risk Table 6). However, the total
average daily dose for the American woodcock incorporates exposure concentrations of
cadmium in surface water, and soil and prey (terrestrial invertebrates). The contribution
of cadmium in surface water to the estimated total potential dose received by the
woodcock is less than 0.23 percent. Thus, the relative contribution of cadmium in
surface water is insignificant (< 1%). However, cadmium was further examined using
site-specific soil screening-level benchmarks.

Soil: Under the assumptions of the exposure and effects characterizations for the
former Ionia City Landfill area, adverse effects on terrestrial-feeding wildlife due to
preliminary COC concentrations in surface soils are:

unlikely from exposures of all ROIs to di-n-butyl phthalate, pentachlorophenol,
cobalt, manganese, nickel, and selenium; and

indeterminate for exposures of short-tailed shrew (terrestrial invertivorous
mammal) to arsenic, and indeterminate for exposures of American woodcock
(terrestrial invertivorous bird) to zinc.
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It is important to point out that for the American woodcock, the NOAEL HQ for
cadmium, and LOAEL HQ for lead are approximately 1 (soil concentration is
approximately equal to the benchmark concentration). Therefore, effects on the
American woodcock due to cadmium and lead concentrations in soil are also
discussed. Maximum detected concentration of soil preliminary COCs were compared
to NOAEL-based benchmarks to prevent preliminary COCs from being inappropriately
eliminated from the screening process. Based on the comparison of maximum
detected concentration of soil preliminary COCs to NOAEL-based benchmarks, only
one additional preliminary COC (selenium) is identified as being possibly indeterminate
for the American woodcock and the short-tailed shrew. Therefore, adverse effects on
terrestrial-feeding wildlife due to selenium concentrations in surface soils are further
evaluated for the American woodcock and the short-tailed shrew.

The chemicals for which ecological effects are initially estimated to be indeterminate
(antimony, arsenic, cadmium, lead, selenium, and zinc) are examined for all aquatic and
terrestrial areas of interest using a weight-of-evidence approach to identify chemicals and
study areas that merit further attention with regard to risk management decision-making.
Sediment and soil concentrations are compared to background levels as part of the weight
of evidence. Based on a weight of evidence approach, antimony, arsenic, cadmium, lead,
and zinc are unlikely to adversely affect wildlife receptors.

Uncertainty Analysis

In general, the ecological risk assessment is intended to provide a conservative risk
evaluation that is protective of the most sensitive species in the study area of interest.
Sources of uncertainty in the assessment may result in overestimation or
underestimation of risks. The primary sources of uncertainty in the SERA are related to
preliminary COC selection, conceptual site model assumptions, surface water exposure
assessment, bioavailability of organic chemicals and metals, chemicals having limited
toxicological information, and wildlife screening benchmark derivation.

Preliminary COC Selection

The preliminary COC selection process is intended to be conservative and should
generally prevent detected chemicals from being inappropriately eliminated as COCs.

Several inorganic chemicals were eliminated as preliminary COCs based on
comparisons to naturally occurring site-specific and regional background
concentrations. The comparison to background concentrations presented in the
assessment is consistent with U.S. ERA guidance. Further, reported site-specific
background concentrations are similar to reported regional concentrations confirming
that this approach is appropriate for risk assessment.
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Conceptual Site Model

Screening benchmarks for assessing risks to fish and aquatic invertebrates due to
chemical concentrations in sediment are not available. However, it is expected that any
chemical analytes that pose a significant risk to fish would be identified based on the
assessment of benthic invertebrates and wildlife. Since no risks to benthic
invertebrates or aquatic-feeding wildlife are identified in the assessment, it is unlikely
that preliminary COCs in sediment have the potential to adversely affect aquatic
invertebrates or fish.

Surface Water Exposure Assessment

Surface water samples collected as part of the RI/FS were obtained during two
sampling events. However, factors such as storm-water runoff or seasonal variation
may cause temporal variation in surface water chemistry. This represents a source of
uncertainty in the assessment of analytical results obtained from the two surface water
sampling events.

For the assessment, fish and aquatic invertebrates are assumed to be potentially
exposed to preliminary COCs in surface water collected from the Kanouse Drain and
the Grand River subareas. In general, the potential for the drainage ditch to support
large fish and aquatic invertebrate communities is limited by several physical
characteristics including:

ephemeral conditions;
presence of highly modified bed and banks with little or no physical structure;
presence of unstable, homogenous substrate of poor quality; and
frequent scouring during periods of heavy precipitation, resulting in the removal
of essential nutrients.

Bioavailability of Organic Chemicals

For hydrophobic organic chemicals, sediment or soil organic carbon content should be
used to assess site-specific bioavailability. There are no measurements of TOC
concentrations in sediment or surface soil from the former Ionia City Landfill site; thus,
sediment and surface soil were conservatively assumed to contain 1% TOC for the
assessment of benthic invertebrates and wildlife receptors. Additionally, the U.S. ERA
estimates that a four to five-fold variation can be expected between observed sediment
effects thresholds and those predicted based on equilibrium partitioning for hydrophobic
organic chemicals. Others have suggested that the equilibrium partitioning approach
may produce benchmarks that are overly conservative by several orders of magnitude
in some cases, due to the slow rate of desorption from sediment particles for persistent
contaminants (Kan et a/., 1998).
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Bioavailabilitv of Metals

Bioavailability of metals is an uncertainty in assessing risks to all receptor groups. For
surface water exposures (fish and aquatic invertebrates), metal bioavailability is
dependent on a variety of site-specific factors, such as hardness, organic carbon,
suspended solids, etc. The water quality standards used in the assessment are
designed to be conservative, and it is possible that the bioavailability of metals is further
limited by site-specific factors. Site-specific data for hardness are used to calculate
water quality criteria for some metals, but were not available for the assessment.
However, hardness data for surface water collected from upstream locations in the
Grand River are available (MDEQ, 1999). Therefore, based on data collected by the
MDEQ (1999), an average hardness value of 260 mg/L as CaCO3 was used to
calculate water quality criteria for lead and cadmium.

For the assessment of benthic invertebrates, the toxicity of metals is particularly
uncertain, as site-specific factors affecting bioavailability are less understood. Methods
recently developed for assessing whether sulfide concentrations preclude metal
bioavailability require specialized analyses, which have not been conducted at the
former Ionia City Landfill site. For soil flora and fauna, the risk characterization is also
based on standard U.S. EPA extraction techniques designed to measure total chemical
concentrations, as opposed to measurements of the potentially bioavailable fraction.
While effects benchmarks for soil are derived using the same type of extraction, the
benchmarks are conservative and therefore are likely to reflect soil conditions that
promote a high level of contaminant bioavailability.

For wildlife, assumptions regarding the concentrations of metals in prey and the
bioavailability of metals in all ingested media strongly influence risk estimation. The
use of conservative uptake factors is necessary for plants, invertebrates and forage
fish, because preliminary COC concentrations in prey tissue have not been directly
measured. For many metals, the default uptake assumptions may overestimate
exposures to wildlife.

Chemicals with Limited Toxicoloaical Information

Toxicological data for manganese is insufficient to support state or federal water quality
criteria, and alternative Tier II methodology is used in the effects assessment for the
assessment. Tier II values are developed using a set of conservative uncertainty
factors that range from 3.6 to 242, depending on the amount and type of data available.
The use of limited data could result in either overestimation or underestimation of risks
to sensitive aquatic species; however, Tier II values are generally more conservative
than federal water quality criteria.

Appropriate toxicological information used to estimate TRVs, and screening benchmark
values for bird receptors are lacking for n-nitrosodiphenylamine, antimony, cobalt, and
silver. However, TRVs and screening benchmark values for mammals are estimated
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for all surface water, sediment and soil preliminary COCs. The lack of appropriate
toxicological information for bird receptors may result in underestimation of risks to
sensitive avian species; however, the evaluation of toxicological information for
mammals, and the conservatisms inherent in the derivation of TRVs and screening
benchmark values for mammals reduces the potential for underestimation of potential
risks to bird receptors due to a lack of toxicity data for these receptors.

Wildlife Screening Benchmarks

The food web-based model used to develop screening benchmarks for wildlife requires
a number of assumptions, which could result in either overestimation or
underestimation of risks to the receptors. For example, ROI body weights and ingestion
rates are estimated from limited information. The estimation of organic preliminary
COG concentrations in prey items is also uncertain, although it is generally based on
applicable scientific literature. An important conservative assumption is that each
receptor forages entirely within the former Ionia City Landfill area of interest. The
foraging area of birds and mammals is a function of habitat suitability and productivity,
as well as species-specific foraging behavior, and the spatial extent of foraging at the
former Ionia City Landfill site was not evaluated for this assessment. In addition, the
receptors are assumed to feed entirely on specified food sources, although some
animals, like raccoons, may feed opportunistically on a variety of food types. The
NOAEL and LOAEL TRVs identified for wildlife receptors represent the most
conservative of applicable toxicity test results identified from the literature. Uncertainty
factors are used, when needed, to provide TRVs that are representative of chronic
exposure and sub-lethal effects. This approach may overestimate the sensitivity of
many ecological receptors.

An aspect of the effects assessment that may contribute to either overestimation or
underestimation of risk is the lack of appropriate toxicological information for
characterizing effects of several individual chemicals and of mixtures of preliminary
COCs. Chemicals may act in an additive, antagonistic, or synergistic manner when
ingested by wildlife in a complex mixture. Within chemical classes, effects are believed
to be additive; however, the extent to which different types of chemicals interact to
affect toxicity is not known.

H. REMEDIATION OBJECTIVES

The remediation objectives are:

1. To protect human health and the environment from exposure to contaminants from
the site that exceed acceptable risk levels, both for current and future exposure
scenarios, and ;

2. To reduce or eliminate potential sources to the Grand River and Kanouse Drain.
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These remediation objectives will be achieved by

Collecting and treating contaminated groundwater to contain the 500 ug/L
total VOC contaminant plume and reducing further migration from the
source area,

Reducing cross media migration of contaminants from groundwater to
surface water, and

Monitoring of natural processes to reduce contaminated groundwater
outside the influence of the pump and treat system capturing the 500 ug/L
total VOC contaminated plume.

I. DESCRIPTION OF ALTERNATIVES

General response actions are media-specific actions which fulfill site-specific remedial
objectives. Four general response action categories were developed for addressing
environmental conditions at the Ionia City Landfill site. The categories of general
response actions to be considered for contaminated media at the site include:

No Further Action - This action category serves as a basis against which
other remedial actions are compared against and may be selected where
current and future risks are within acceptable ranges.

Institutional Controls - This action category includes administrative
controls to place restrictions on site development and actions to restrict
access to the site.

Containment - This action category includes alternatives that provide for
the isolation or containment of waste with little to no treatment.

Treatment - This action category includes active restoration approaches
eliminate or greatly reduce risks posed by site contaminants or minimize
the need for long-term management.

Based on RI/FS reports and previous investigations, U.S. ERA evaluated several
alternatives to address groundwater contamination at the Ionia City Landfill. In
evaluating the alternatives, U.S. ERA considered the level of protection that would
satisfy the concern of the natural resource trustees to the extent to which implementing
the alternatives could bring about additional adverse impacts to natural resources.
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Groundwater Alternatives

Ground water Alternative 1: No Further Action

Estimated Capital Cost: $0
AnnualO&MCost: $0
Total Present Value (7% discount rate): $0
Estimated Time to Implement: N/A

The NCR requires that a No
Action alternative be
incorporated into the
evaluation and selection of a
remedial action for an NPL
site. This option represents
the no action option for
management of groundwater at the Ionia City Landfill. The alternative serves as a
baseline against which all groundwater alternatives can be compared/contrasted. If
current and future risk support a no action alternative, this option could be selected.
This alternative would provide for no long-term monitoring or institutional controls.

Groundwater Alternative 2: Institutional Controls and Long-term Monitoring

Estimated Capital Cost: $23,800
Annual O&M Cost: $40,500
Duration ofO& M: 30 years
Total Present Value (7% discount rate): $526,400
Estimated Time to Implement: Immediate

Under this alternative,'
institutional controls would be
implemented to restrict
exposure to potential
hazards at a site. In the case
of the Ionia City Landfill site,
the City of Ionia (owner of the
property) would place
restrictions on development of the property (deed restrictions), prohibit construction of
drinking water or irrigation wells and provide monitoring and maintenance of the site.
Under this alternative, monitoring of the groundwater would be accomplished using an
existing array of on-site wells. Monitoring would allow contamination migration and
contaminant attenuation to be tracked and remedial action to be taken if necessary.

Groundwater Alternative 3: Monitored Natural Attenuation

Under this alternative,
monitored natural attenuation
would be tracked. Monitored
natural attenuation is an
in-situ process that relies on
a number of natural ____________________________
processes to reduce the
mass, toxicity, mobility,
volume or concentration of contaminants in groundwater. These processes include
biodegradation, chemical transformations, volatilization, dilution, dispersion, and
adsorption. The ability of natural attenuation to be an effective remedial method

Estimated Capital Cost: $80,000
Annual O&M Cost: $46,100
Duration ofO& M: 30 years
Total Present Value (7% discount rate): $652,000
Estimated Time to Implement: Immediate

Page 47



depends on a variety of conditions including soil type, availability of nutrients,
temperature, concentration of contaminants etc. Monitored natural attenuation is "the
reliance on natural attenuation processes (within the context of a carefully controlled
and monitored site clean-up approach) to achieve site-specific rededication objectives
within a time frame that is reasonable compared to that offered by other more active
methods". There is evidence that natural attenuation is occurring at the Ionia City
Landfill site. The presence of the biotransformation products cis-1,2-dichloroethene
and vinyl chloride within the plume is indicative of biologically mediated, reductive
dechlorination. Monitored natural attenuation is typically used in conjunction with
another active rededication measure. Natural attenuation monitoring would be
conducted until federal and state regulatory limits are obtained throughout the A-1
aquifer.

Groundwater Alternative 4: Groundwater Extraction Without Treatment. Discharge to
Surface Water, and Long-term Monitoring

Under this alternative, the
A-1 aquifer would be
hydraulically controlled
immediately downgradient of
the former point source area
to reduce the potential for Estimated Time to "HP*™"* <

Estimated Capital Cost: $2,800
Annual O&M Cost: $102,100
Duration ofO& M: 30 years
Total Present Value (7% discount rate): $1.3 million.

future downgradient impacts.
This action would minimize
the potential for exposure from use of the groundwater. Without treatment, this
alternative would essentially remove the contaminants from the groundwater and
transfer them directly to a surface water body. Operation and maintenance of the
existing extraction and treatment system that captures the 500 ug/L total VOC
contaminant plume would continue. In addition, monitored natural attenuation of the
groundwater outside of the 500 ug/L contaminant plume would be conducted until it
could be demonstrated that, through natural processes alone in the groundwater
outside of the isoplath, MCLs would be achieved and not exceeded at the waste
boundary over time and that GSI discharge limits would be achieved and not exceeded
in waters of the state over time. At this site, the waste boundary is considered the
property boundary.

Groundwater Alternative 5: Groundwater Extraction Without Treatment. Discharge to
POTW. and Long-term Monitoring

Under this alternative, the
A-1 aquifer would be
hydraulically controlled
immediately downgradient of
the former point source area

Estimated Capital Cost: $0
Annual O&M Cost: $102,000
Duration ofO& M: 30 years
Total Present Value (7% discount rate): $1.3 million.

to reduce the potential for ^mated Time to Implement: Immediate
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future downgradient impacts. However, collected groundwater would be discharged to
the POTW without treatment. This alternative may require temporary on-site storage to
allow for testing of extracted groundwater prior to discharge to the POTW. Operation
and maintenance of the existing extraction and treatment system that captures the 500
ug/L total VOC contaminant plume would continue. In addition, monitored natural
attenuation of the groundwater outside of the 500 ug/L contaminant plume would be
conducted until it could be demonstrated that, through natural processes alone in the
groundwater outside of the isoplath, MCLs would be achieved and not exceeded at the
waste boundary over time and that GSI discharge limits would be achieved and not
exceeded in waters of the state over time. At this site, the waste boundary is
considered the property boundary.

Groundwater Alternative 6: Groundwater Extraction. Air Stripping. Discharge to POTW
and Long-term Monitoring

Under this alternative,
groundwater would continue
to be collected and volatile
organics would be removed
using the existing air stripper.

Estimated Capital Cost: $0
AnnualO&MCost: $107,600
Duration ofO& M: 30 years
Total Present Value (7% discount rate): $1.3 million.

Typically, the groundwater Estimated Time to Implement Immediate
stream is introduced at the
top of the tower while air is
blown into the base of the tower and flows upward, contacting the water. Volatile
chemicals are transferred from the groundwater to the air via continuous contact in the
tower. If necessary, polishing of the resultant liquid stream utilizing liquid phase carbon
adsorption can be included as well as treatment of the air stream by vapor phase
carbon adsorption or catalatic oxidation. Filters and holding tanks and auxiliary pumps
would also be required. The system can be modified/enhanced if additional recovery
wells are required to contain the plume. Treated groundwater can be discharged to the
POTW. Operation and maintenance of the existing extraction and treatment system
that captures the 500 ug/L total VOC contaminant plume would continue. In addition,
monitored natural attenuation of the groundwater outside of the 500 ug/L contaminant
plume would be conducted until it could be demonstrated that, through natural
processes alone in the groundwater outside of the isoplath, MCLs would be achieved
and not exceeded at the waste boundary over time and that GSI discharge limits would
be achieved and not exceeded in waters of the state over time. At this site, the waste
boundary is considered the property boundary.
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Groundwater Alternative 7: Groundwater Extraction. Carbon Adsorption. Discharge to
PQTW. and Long-term Monitoring

Under this alternative, the
existing air stripper unit
would be removed from the
existing system and a carbon
adsorption unit would be

Estimated Capital Cost: $2,600
Annual O&M Cost: $111,500
Duration ofO& M: 30 years
Total Present Value (7% discount rate): $1.4 million.

installed. Volatile organic Estimated Time to lmPle™nt: 4 months

constituents in groundwater
at the site are amenable to
adsorption on activated carbon. This alternative would employ, at a minimum, a two
cell unit with the units connected in series. Effluent quality would be monitored
following the primary unit. Once breakthrough of the contaminants from the primary
unit occurred, the primary cell would be taken off-line and removed, with the secondary
cell becoming the new primary unit. A new cell would be added in the treatment train
and become the secondary or polishing cell. Utilizing this design, the maximum
absorptive capacity of the carbon would be exploited. The saturated carbon units can
be regenerated or disposed. Treated groundwater would be discharged to the POTW.
Operation and maintenance of the existing extraction and treatment system that
captures the 500 ug/L total VOC contaminant plume will continue. In addition,
monitored natural attenuation of the groundwater outside of the 500 ug/L contaminant
plume would be conducted until it could be demonstrated that, through natural
processes alone in the groundwater outside of the isoplath, MCLs would be achieved
and not exceeded at the waste boundary over time and that GSI discharge limits would
be achieved and not exceeded in waters of the state over time. At this site, the waste
boundary is considered the property boundary.

J. COMPARATIVE ANALYSIS OF ALTERNATIVES

The nine criteria used by U.S. EPA to evaluate remedial alternatives, as set forth in the
NCP, 40 C.F.R. Part 300.430, include: 1) overall protection of human health and the
environment; 2) compliance with applicable or relevant and appropriate requirements
(ARARs); 3) long-term effectiveness and permanence; 4) reduction of toxicity, mobility,
or volume through treatment; 5) short-term effectiveness; 6) implementability; 7) cost;
8) state acceptance; and, 9) community acceptance.

The first two evaluation criteria are threshold criteria that all alternatives must meet.
Criteria 3 through 7 are balancing criteria that are used to compare the alternatives
against each other and determine which alternative provides the best balance of the
evaluation criteria. The remaining two criteria are modifying criteria. The input from the
community and the support agency are considered by the lead agency in making its
final decision.
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Threshold Criteria

1. Overall Protection of Human Health and the Environment addresses whether a
remedy provides adequate protection of human health and the environment and
describes how risks posed through each exposure pathway are eliminated, reduced or
controlled through treatment, engineering, or institutional controls. The selected
remedy must meet these criteria.

2. Compliance with Applicable or Relevant and Appropriate Requirements
(ARARs) addresses whether a remedy will meet applicable or relevant and appropriate
federal and state environmental laws and/or justifies a waiver from such requirements.
The selected remedy must meet this criterion or a waiver of the ARAR must be
attained.

Primary Balancing Criteria

3. Long-Term Effectiveness and Permanence refers to expected residual risk and
the ability of a remedy to maintain reliable protection of human health and the
environment over time, once cleanup levels have been met.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment addresses the
statutory preference for selecting remedial actions that employ treatment technologies
that permanently and significantly reduce toxicity, mobility, or volume of the hazardous
substances as their principal element. This preference is satisfied when treatment is
used to reduce the principal threats at the site through destruction of toxic
contaminants, reduction of the total mass of toxic contaminants, irreversible reduction in
contaminant mobility, or reduction of total volume of contaminated media.

5. Short-Term Effectiveness addresses the period of time needed to achieve
protection and any adverse impacts on human health and the environment that may be
posed during the time period until cleanup levels are achieved.

6. Implementability is the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to implement a particular
option.

7. Cost includes estimated capital costs, annual operation and maintenance costs
(assuming a 30-year time period), and net present value of capital and operation and
maintenance costs.

Page 51



Modifying Criteria

8. State Acceptance considers whether the state agrees with U.S. EPA's analyses
and recommendations of the RI/FS and the Proposed Plan, and considers state
ARARs.

9. Community Acceptance addresses the public's general response to the remedial
alternatives and proposed plan. The ROD will include a responsiveness summary that
presents public comments and U.S. EPA responses to those comments. Acceptance
of the recommended alternative will be evaluated after the public comment period.

Consistent with the rest of this document, the comparative analysis of the nine criteria
will be organized by river component and presented in a tabular format.
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Ground-water Comparative Analysis

Nine Criteria

Overall
Protection of
Human
Health and
the
Environment

Alt. 1
No

Action

Exposure to
the shallow
ground-
water at the
site
presents
an
unaccept-
able risk.
The City of
Ionia and
Michigan
Dept. of
Public
Health
preclude
installation
of a
drinking
water well
at or near
the site.

There is no
risk reduction
under this
alternative or
adequate
protection of
human health
and the
environment,
alternative.

—— ' — =

Alt. 2
Institutional

Controls

The City of
Ionia and the
Michigan Dept.
of Public Health
preclude the
installation of a
drinking water
well at or near
the site.

The risk
reduction
provided by this
alternative is
derived from
the enactment
of institutional
controls
continuing to
restrict the use
of water from
the shallow
water-bearing
zone and
maintenance of
the existing
landfill cover
and vegetation.

====̂ =

Alt. 3
Monitored

Natural
Attenuation

The risk
reduction
provided by this
alternative is
derived from the
reduction of
contaminant
levels in
groundwater
over time.

Overall
protectiveness
would not be
sufficiently
improved over
current
conditions as a
stand-alone
remedy at this
site.

Alt. 4
Extraction
Without

Treatment and
Discharge to

Surface Water
The risk reduction
provided by this
alternative is
derived from the
reduction of
contaminant levels
in groundwater
over time and
transferred to the
Kanouse Drain and
eventually the
Grand River.

This alternative
would likely result
in an unacceptable
risk to the human
health and the
environment in the
Kanouse Drain.

Alt. 5
Extraction
Without

Treatment
and

Discharge to
POTW

The risk
reduction
provided by this
alternative is
derived from the
reduction of
contaminant
levels in
groundwater
over time and
transferred to
the City of
Ionia's water
treatment plant.

This alternative
may satisfy
protectiveness
criteria for
human health
and the
environment if
the water
treatment plant
will accept and
adequately treat
the waste water.

Alt. 6
Extraction, Air
Stripper and
Discharge to

POTW

The risk reduction
provided by this
alternative is
derived from the
reduction of
contaminant levels
in groundwater
through treatment
at the site. If
groundwater is
remediated to
achieve applicable
federal and state
groundwater quality
standards, any
residual risk would
be further reduced.
The air emissions
from the air stripper
stack were
modeled and the
magnitude of risk
associated with air
emissions from the
treatment process
are negligible.

This alternative
satisfies
protectiveness
criteria for human
health and the
environment.

Alt. 7
Extraction, Liquid-

Phase Carbon
Absorption and

Discharge to POTW
The risk reduction provided
by this alternative is derived
from the reduction of
contaminant levels in
groundwater through
treatment at the site. If
groundwater is remediated
to achieve applicable federal
and state groundwater
quality standards, any
residual risk would be
further reduced.

Carbon treatment waste
would be taken to and
disposed of at an approved
waste facility.

This alternative satisfies
protectiveness criteria for
human health and the
environment.
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Ground-water Comparative Analysis

Nine Criteria

Compliance
with
Applicable or
Relevant &
Appropriate
Requirements
(ARARs)

Alt. 1
No

Action

Current
contamin-
ant
concentra-
tions in
groundwate
r at the site
exceed
applicable
State and
Federal
water
quality
standards
for several
of the
compounds

This
alternative
does not
meet all
ARARs.

Alt. 2
Institutional

Controls

This alternative
does not meet
all ARARs.

Alt. 3
Monitored

Natural
Attenuation

Without
groundwater
treatment, this
alternative does
not meet all
ARARs.

Alt. 4
Extraction
Without

Treatment and
Discharge to

Surface Water
Without
groundwater
treatment, this
alternative is not
likely to meet all
ARARs.

Alt. 5
Extraction
Without

Treatment
and

Discharge to
POTW

Without
groundwater
treatment, this
alternative is not
likely to meet all
ARARs.

Alt. 6
Extraction, Air
Stripper and
Discharge to

POTW
On-site treatment
and natural
processes will
reduce contaminant
concentrations in
the groundwater to
meet all chemical -,
location - and
action-specific
ARARs when the
remedy is
complete.

Alt. 7
Extraction, Liquid-

Phase Carbon
Absorption and

Discharge to POTW

On-site treatment and
natural processes will
reduce contaminant
concentrations in the
groundwater to meet all
chemical -, location - and
action-specific ARARs when
the remedy is complete.
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Ground-water Comparative Analysis

Nine Criteria

Long-term
Effectiveness
and
Permanence

Alt. 1
No

Action
Effectiveness
and
permanence
of this
alternative is
very poor
based on
existing
transport
mechanisms
and exposure
routes. With
this
alternative,
the
magnitude of
residual risks
would not be
reduced
although
natural
attenuation
may reduce
these levels
over time.

Alt. 2
Institutional

Controls
If institutional
controls
restricting
groundwater use
at the site are
implemented and
enforced,
potential
exposure of the
public to the
impacted site
groundwater
would be
eliminated. If the
property were to
be developed at
a future date,
controls over the
type of
development and
type of
construction
activities allowed
at the site
specified in a
deed restriction
would minimize
exposure to the
public. The
magnitude of
residual risk is
primarily
dependent on the
effectiveness of
preventing use of
the site and
groundwater in
the long-term.

Alt. 3
Monitored

Natural
Attenuation

Although there is
evidence to
indicate that
natural attenuation
processes are
occurring, no
focused study to
determine if
conditions are
favorable for
natural attenuation
processes and
determine the rate
of natural
attenuation has
been conducted;
consequently, its
effectiveness at
the Ionia City
Landfill is
unknown. If
monitored natural
attenuation is
occurring and is
selected as a sole
remedy, the
remedial time
frame is likely to
be long. If
selected as part of
a containment or
treatment remedy,
natural attenuation
would occur more
quickly.

Alt. 4
Extraction
Without

Treatment and
Discharge to

Surface Water
This alternative would
provide for a long-
term reduction in risks
due to ingestion of
groundwater;
however, if the
groundwater were
untreated prior to
release, the risks
would be transferred
to surface water
where the public may
be exposed. The
effectiveness of this
method is limited by
the rate at which the
chlorinated solvents
can be extracted and
diluted in the surface
water body. Residual
risk would be
associated with air
and soil/sediments
impacted by this
action. An increase in
the mobility of
groundwater
contaminants would
be expected through
volatilization.

Alt. 5
Extraction
Without

Treatment
and

Discharge to
POTW

The long-term
effectiveness of
this method is
limited by the rate
at which the
chlorinated
solvents can be
extracted from the
aquifer and
whether the
POTW can accept
and treat the
extracted
groundwater.

Alt. 6
Extraction, Air
Stripper and
Discharge to

POTW
Site risks would be
reduced. On-site
treatment of
groundwater would
capture and contain
the high concentration
VOC plume (>500
pg/l) and effectively
treat/remove the high
concentrations of
volatile organic
compounds.

The likelihood that the
on-site treatment of
groundwater will meet
efficiency and
performance
considerations is
good. Site
contaminants are
readily eliminated by
the treatment
process.

Based on evaluation
of monitoring data,
system operating
parameters would be
adjusted or system
modifications
implemented so that
the system
effectiveness would
be optimized if
necessary.

Alt. 7
Extraction, Liquid-

Phase Carbon
Absorption and

Discharge to POTW
Site risks would be reduced
On-site treatment of
groundwater would capture ;nu:
contain the high concentration
VOC plume (>500 M9/') and
effectively treat/remove the higt
concentrations of volatile
organic compounds and
transfer them to the vapor
phase.

The likelihood that the on-site
treatment of groundwater will
meet efficiency and
performance considerations is
high. Site contaminants are
readily eliminated by the
treatment process.

Based on evaluation of
monitoring data, system
operating parameters would he
adjusted or system
modifications implemented so
that the system effectiveness
would be optimized if
necessary.
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Ground-water Comparative Analysis

Nine Criteria

Reduction of
Contaminant
Toxicity,
Mobility, or
Volume
through
Treatment
(TMV)

Alt. 1
No

Action
This
alternative
does not
address
principal site
threats or
incorporate
the statutory
preference
for treatment
as a means
to
permanently
or
significantly
reduce TMV
of hazardous
substances
at the site.

Alt. 2
Institutional

Controls
This alternative
does not address
principal site
threats or
incorporate the
statutory
preference for
treatment as a
means to
permanently or
significantly
reduce TMV of
hazardous
substances at
the site.

No reduction of
mobility, toxicity,
or volume would
be expected
other than that
associated with
natural
mechanisms.

Alt. 3
Monitored

Natural
Attenuation

As a stand-alone
alternative, this
alternative does
not address
principal site
threats or
incorporate the
statutory
preference for
treatment as a
means to
permanently or
significantly
reduce TMV of
hazardous
substances at the
site.

No reduction in
toxicity, mobility or
volume is
expected other
than that provided
by natural
attenuation
mechanisms.

Alt. 4
Extraction
Without

Treatment and
Discharge to

Surface Water
No reduction in
toxicity, mobility or
volume is expected
other than that
provided by dilution or
natural attenuation
mechanisms.

This alternative does
not address the
statutory preference
for treatment.

Alt. 5
Extraction
Without

Treatment
and

Discharge to
POTW

Toxicity, mobility
and volume of
contaminants
would be reduced
through the POTW
treatment
processes.

This alternative
may address the
statutory
preference for
treatment if the
City of Ionia will
accept the
untreated waste
water.

Alt. 6
Extraction, Air
Stripper and
Discharge to

POTW
On-site treatment of
groundwater by air
stripping would result
in the removal of the
volatile organic
compounds present in
the high concentration
VOC plume (>500
M9/I)--

VOCs outside the 500
ug/l plume would be
expected to be
reduced through
natural processes.

This alternative
addresses the
statutory preference
for treatment.

Alt. 7
Extraction, Liquid-

Phase Carbon
Absorption and

Discharge to POTW
On-site treatment of
groundwater by liquid -phase
carbon absorption would result
in the removal of the volatile
organic compounds present in
the high concentration VOC
plume (>500 |jg/l).

VOCs outside the 500 ug/l
plume would be expected to be
reduced through natural
processes.

This alternative addresses the
statutory preference for
treatment.
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Ground-water Comparative Analysis

Nine Criteria

Short-term
Effectiveness

Alt. 1
No

Action
Short-term
effectiveness
does not
apply to this
alternative.

Alt. 2
Institutional

Controls
Short-term
increased
exposure to site
workers and
nearby residents
and
environmental
impacts during
remedial actions
would be minimal
and centered on
fence
construction, site
maintenance and
monitoring well
installation
activities. The
alternative can
be implemented
in a very short
time span since it
does not involve
large-scale or
sophisticated
operations.

Alt. 3
Monitored

Natural
Attenuation

Short-term
exposure of the
public to
hazardous
materials along
with safety
considerations are
low. Potential
environmental
impacts are
associated with
the installation of
any additional
wells.

Alt. 4
Extraction
Without

Treatment and
Discharge to

Surface Water
Short-term risks are
associated with
exposure to workers
during construction
activities. The risk of
exposure to the public
would also be
increased as the
impacted
groundwater would be
discharged without
treatment to the
Kanouse Drain or
Grand River.

Alt. 5
Extraction
Without

Treatment
and

Discharge to
POTW

Since the system
has already been
implemented
under the removal
action, there are
no risks
associated with
system
installation. Any
remaining risks
would be due to
repairs or
modifications to
the system but can
be easily
controlled through
implementation of
proper health and
safety procedures/
controls.

Alt. 6
Extraction, Air
Stripper and
Discharge to

POTW
Since the system has
already been
implemented under
the removal action,
there are no risks
associated with
system installation.
Any remaining risks
would be due to
repairs or
modifications to the
system but can be
easily controlled
through
implementation of
proper health and
safety
procedures/controls.

Alt. 7
Extraction, Liquid-

Phase Carbon
Absorption and

Discharge to POTW
Since the air stripper system
has already been implemented
under the removal action, the
only remaining risk would be
due to modification made to it
for carbon treatment. Any
remaining risks would be due to
repairs or modifications to the
system but can be easily
controlled through
implementation of proper health
and safety procedures/controls.
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Ground-water Comparative Analysis

Nine Criteria

Implementa-
bility

Cost

State Acceptance

Community
Acceptance

Alt. 1
No

Action
This
alternative
presents no
implement
ability
problems due
to the lack of
any
alternative
elements.

$0

No

Alt. 2
Institutional

Controls
This alternative
presents no
significant
problems with
respect to
technical
feasibility of the
technologies
involved with
implementation.
No problems are
anticipated with
regards to
availability of
equipment,
materials, and
services.

$526,000

No, if stand-
alone

Yes, if combined
with other actions

Alt. 3
Monitored

Natural
Attenuation

Prior to
implementation, a
study would be
required to obtain
the hydrogeologic
and geochemical
data necessary.
This study could
be readily
implemented.

$652,000

No, if stand-alone
Yes, if combined
with other actions

Alt. 4
Extraction
Without

Treatment and
Discharge to

Surface Water
Based on evaluation

of monitoring data,
system operating
parameters would be
adjusted or system
modifications
designed/implemente
d so that the system
effectiveness would
be optimized e.g. if
required, additional
groundwater recovery
wells can be added to
enhance
recovery/containment
of all or a portion of
the 500 ug/l plume.

The feasibility of this
alternative is
considered poor
based on the high
likelihood that
approval for untreated
discharge would not
be granted.

$1.3 million

No

Alt. 5
Extraction
Without

Treatment
and

Discharge to
POTW

The extraction
system has
already been
implemented.
Modifications
would be
necessary to
remove the air
stripper from the
system.

The system would
be optimized
during design to
ensure that proper
pumping rates are
achieved to obtain
hydraulic control of
the impacted area.

The feasibility of
this alternative is
considered poor
based on the high
likelihood that
approval for
untreated
discharge would
not be granted.

$1.3 million

No

Alt. 6
Extraction, Air
Stripper and
Discharge to

POTW
The extraction system
and air stripper have
already been
implemented under a
previous action.

Additional extraction
wells can be installed
to further control the
500 ug/l plume and/or
perform long-term
monitoring.

A discharge permit
from the local POTW
has already been
approved.

$1.3 million

No, if stand-alone
Yes, if combined with

other actions

Alt. 7
Extraction, Liquid-

Phase Carbon
Absorption and

Discharge to POTW
The extraction system and air
stripper have already been
implemented under the remova
action. Modification would be
necessary to install the carbon
treatment. Additional extraction
wells can be installed to further
control the 500 ug/l plume.
A discharge permit from the
local POTW has already been
approved.

$1.4 million

No, if stand-alone
Yes, if combined with other

actions

A complete summary of public comments can be found in the attached Responsiveness Summary.
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K. PRINCIPAL THREAT WASTES

The NCR establishes an expectation that U.S. ERA will use treatment to address the
principal threats posed by a site wherever practicable (NCR Section
300.430(a)(1 )(iii)(A)). The "principal threat" concept is applied to the characterization of
"source materials" at a Superfund site. A source material is material that includes or
contains hazardous substances, pollutants or contaminants that act as a reservoir for
migration of contamination to ground water, surface water, or air, or acts as a source for
direct exposure. Principal threat wastes are those source materials considered to be
highly toxic or highly mobile that generally cannot be reliably contained, or would
present a significant risk to human health or the environment should exposure occur.

Although no "threshold level" of risk has been established to identify principal threat
waste, a general rule of thumb is to consider as a principal threat those source
materials with toxicity and mobility characteristics that combine to pose a potential risk
several orders of magnitude greater than the risk level that is acceptable for the current
or future site use.

The 1994 removal action removed the known source(s) of drums and contaminated soil
in Area A. There are no known sources in Area B. In addition, it was determined that
implementation of a pump and treat system with an air stripper could capture and
remediate the source area of the groundwater plume defined by the 500 ug/l total VOC
boundary. While some questions remain concerning capture and remediation of the
500 pg/l total VOC source plume, there is evidence that the existing pump and treat
system is going a long way towards achieving the performance goals established under
the removal action.

Through implementation of the earlier removal action and selection of the source and
groundwater alternatives in this ROD, principal threat wastes are being treated.

L. SELECTED REMEDY

This section of the ROD will be organized into three sections: 1) Description, Rationale
and Estimated Costs for the Selected Remedy, and 2) Expected Outcomes of Selected
Remedy

Description. Rationale and Estimated Costs for the Selected Remedy

Based on information in the Administrative Record and presented in this ROD, the U.S.
ERA selects Groundwater Alternative 2 - Institutional Controls, Groundwater Alternative
3 - Monitored Natural Attenuation for the dissolved portion of the VOC plume, and
Groundwater Alternative 6 - Groundwater Extraction, Air Stripper and Discharge to
POTW for the 500 ̂ g/l source plume of the VOC plume.
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Selected Remedy:

Groundwater Alternatives 2, 3, and 6 - Institutional
Controls, Monitored Natural Attenuation, and
Groundwater Extraction, Airstripping, and Discharge to
the POTW

Estimated Capital Cost: $156,600
Annual O&M Cost: $166,000
Duration ofO& M: 30 years
Total Present Value (7% discount rate): $2.2 million
Estimated Time to Implement: Immediate

Selected Remedy

The selected final groundwater
remedy consists of the existing
recovery and treatment of
groundwater associated with the
contaminant plume identified in the
A-1 Aquifer. Groundwater is currently
being extracted from the wells using
submersible pumps and routed
through a network of underground
pipes to a central holding tank located
in an on-site treatment building. It is
then treated through airstipping . __________________________
Periodic draw-down measurements •̂•̂ ••••"̂ •••
and sampling of monitoring wells
installed down-gradient from the recovery wells will be required to verify the
effectiveness and adequacy of the recovery well network in containing/treating the 500
ug/l total VOC plume and achieving and sustaining federal MCLs at the waste boundary
through natural processes over time and MDEQ GSI discharge limits at the Grand River
and Kanouse Drain over time. Recovery of contaminated groundwater may involve
modifications to contain and treat the 500 ug/l total VOC plume and achieve and
sustain MCLs and GSI discharge limits if monitoring indicates that the existing system is
insufficient. Current effluent from the system is being discharged to the sanitary sewer.
Influent and effluent sampling and analysis is required to verify proper operation of the
system and as a condition of a local discharge permit.

Monitored natural attenuation (MNA) will be implemented for the contaminant plume
outside the influence of the pump and treat system. Monitoring will include, at a
minimum:

Contaminants of concern and their potential degradation by-products (i.e.,
daughter products) as determined from literature searches.

Routine Indicator Parameters, including pH, dissolved oxygen, Eh ( a.k.a.:
Redox, or Oxidation/Reduction Potential), temperature, and specific electrical
conductance.

Indicator Parameters necessary to evaluate continued MNA, such as: alkalinity,
chloride, nitrite, nitrate, dissolved methane, iron (II) and iron (III), chloride,
sulfate, sulfide, total organic carbon, etc.

Vertical and horizontal characterization of contaminant and hydraulic conductivity
distributions.
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Seasonal variations and trends to determine if changes in contaminant
concentrations, indicator parameters or water types may be attributed to natural
attenuation or seasonal variability. To determine seasonal variations, the effects
of different, potential influences on water quality (such as recharge-events,
pumping effects, etc.) need to be documented.

Table 7 presents the most important contaminants of concern and the federal and state
standards that must be met under this ROD.

Table 7 - Federal and State Standards for Contaminants of Concern Detected in Groundwater

Chemical

trichloroeth
ene

cis-1 ,2-
dichloroethe
ne

1,1-
dichloroetha
ne

vinyl
chloride

arsenic

chromium

copper

manganese

zinc

Federal
Maximum

Concentrati
on Limit
(ug/L)

5

70

N/A

2

50

100

1,300

50*

N/A

Grand River
Chronic GSI
Discharge
Limit (ug/L)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Grand River
Acute GSI
Discharge
Limit (ug/L)

3,500

1 1 ,000

N/A

N/A

N/A

3,700

99

5,300

1,100

Kanouse
Drain

Chronic GSI
Discharge
Limit (ug/L)

200

620

740

15

150

240

30

1,200

560

Kanouse
Drain Acute

GSI
Discharge
Limit (ug/L)

3,500

11,000

N/A

N/A

N/A

3,700

99

5,300

1,100

* secondary MCL

Institutional controls will be implemented to restrict exposure to potential hazards at the
site. Institutional controls will include:
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Maintenance of the site including vegetative cover, perimeter fencing,
warning signs - "Danger-Unauthorized Personnel Keep Out/Hazardous
Waste Site" and all other appropriate support facilities.

Use of deed restrictions to control development of the property.

Continued and/or enhanced controls to prevent future use of the
contaminated groundwater. The City of Ionia currently precludes the
installation of a drinking water well or irrigation wells at or near the site.

Lastly, residential development in Areas A and B is prohibited. Commercial or industrial
development of Areas A and B may be allowed so long as it does not adversely impact
groundwater remediation at the site.

Remedy Rationale

A number of actions have been implemented to prevent direct contact with groundwater
under the landfill. In 1984, clay was added to areas of obvious depressions in the
landfill cover. On completion of the point source removal in 1994, sand obtained from
an off-site source was used to backfill the excavation and an 18-inch cap composed of
clay/clay-rich material was placed over the sand backfill. These measures have been
effective in reducing or eliminating potential dermal contact and ingestion and will be
maintained.

As noted, the point source of buried drums and drum-related material and associated
soil was removed during the 1994 removal action and the resulting excavation was
backfilled with sand and an 18-inch cap composed of clay/clay-rich material was placed
over the sand backfill. This cover serves to minimize infiltration and contaminant
leaching to groundwater. The remaining portion of the landfilled, non-hazardous
municipal waste is covered with native soil or clay which, based on the results of the
landfill clay cap investigation, provides a variable amount of infiltration reduction
through the non-hazardous material. Infiltration and the resultant leaching
contaminants to groundwater will continue to be minimized.

Another potential exposure pathway includes ingestion of surface water, or fish which
have been impacted by surface water contaminant transport/release to the to the Grand
River. Also relevant is dermal contact with sediments or surface water which have been
effected by the same mechanism. Additionally, dermal contact or ingestion of
contaminated on-site soil and inhalation of contaminated dust and vapors from
volatilization of contaminants from contaminated waste could result if erosion of the
landfill cap exposes contaminated waste.

The current point source and landfill cover prevent direct surface water contact with the
residual contaminants and non-hazardous municipal waste. Erosion of the soil cover
and clay cap materials which might expose the landfill contents will be controlled.
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Results from investigations at the site have shown that the shallow groundwater at the
site has been impacted by the former point source in Area A. The potential pathway of
ingestion of contaminated groundwater is unlikely as there are no current or likely future
groundwater receptors at this site. However, to protect potential downgradient receptors
and environmental media, a removal action for the site was implemented in Area A,
where the highest contaminant concentrations were detected in the groundwater. A
pump and treatment system has been installed to contain the 500 ug/L plume. Iron
fouling has caused the existing system to go down periodically. However, new
equipment has been installed and maintenance frequency has been increased to
reduce or eliminate the time that the current pump and treat system is down. Questions
remain concerning the existing system's ability to contain/treat the 500 ug/L plume.
Data from groundwater monitoring will be used to evaluate the system effectiveness,
adjust operating parameters and determine any system modifications that are
necessary. This may include the installation of additional extraction wells and treatment
capacity or passive enhancements like a collection trench.

Based on information in the administrative record and developed using the BIOCHLOR
model, monitored natural attenuation is a viable remedy for the VOCs detected
downgradient of the 500 ug/L plume, assuming the current groundwater extraction
system captures the 500 ug/L plume.

Evatuating groundwater flow conditions outside the 500 ug/L plume were evaluated for
all contaminants in the groundwater. However, the primary downgradient contaminants
of concern are c/s-1,2-DCE and vinyl chloride. Trichloroethene (TCE) is considered a
site contaminant; however, TCE is not detected in any of the downgradient wells and is,
therefore, not considered a contaminant of concern downgradient from the site.

The Grand River located to the south of the site is at an elevation lower than all
monitoring wells in the A-1 unit. Therefore, the Grand River is considered the main and
final discharge point for the majority of groundwater in the A-1 aquifer. The exception
to this would be at times of accelerated run off during spring months or storm events
when the river would rise faster than the local water table reversing the hydraulic
gradient. During those times the Grand River would and begin to feed the local flow
system temporarily. A short term event such as this would not affect overall flow at the
site but would temporarily widen and deflect any contaminant plume entering the river.

The hydraulic gradient in the area south of the 500 ug/L plume is approximately 0.0015
ft/ft based on the 1999 sampling event. This gradient is much lower than the hydraulic
gradient to the north of the 500 ug/L contour which was approximately 0.01 ft/ft. This
indicates that as contaminants moved downgradient from the point-source area,
groundwater flow slows down giving contaminants more time to break down.

Based on the BIOCHLOR model, the degradation to below 2 ug/L MCL for VC is 900
feet. The estimate for degradation to below the 70 ug/L MCL for c/s-1,2, DCE is
approximately 400 feet. The distance to the Grand River in the south - southwest
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direction along an approximated flowline is between 1,000 and 1,500 feet which would
indicate that there is more than adequate distance between the contour of the 500 ug/L
plume and Grand River for attenuation to take place. Distances to the eastern and
western site boundaries and the Kanouse Drain are less but are still expected to
achieve MCLs or GSI discharge limits, as appropriate, overtime.

There are limitations associated with this model and a more conclusive evaluation of
natural attenuation will require a more sophisticated model (e.g., MODFLOW/RT3D)
and more downgradient monitoring wells to further delineate the plume. Currently the
best data for evaluating contaminant transport at the site is the conceptual model
supported by the analytical data and the BIOCHLOR model.

Addition of more wells will be necessary to monitor natural attenuation for contaminants
downgradient of the 500 ug/L plume. Chlorinated solvent plumes are typically long and
narrow, often 100 feet wide or less and require a tight monitoring network to fully
assess the plume. Currently there is approximately 500 feet of unmonitored
groundwater between MW-12 and MW-10R. Monitored natural attenuation will require
more wells than are currently downgradient of the contaminant plume.

The groundwater plume downgradient and outside of the groundwater removal action
capture zone (500 ug/L zone) does not pose a current excess risk to the aquatic
environment of the Grand River or Kanouse Drain and consequently, engineered
remediation of the entire groundwater plume is not necessary. Chronic and acute
discharge values were calculated for a number of contaminants of concern at the
Kanouse Drain. These are presented in Table 8.

Table 8 - Chronic and Acute Discharge Limits for the Kanouse Drain (ug/L)

Chemical

trichloroethene

cis-1,2-
dichloroethene

1,1-
dichloroethane

vinyl chloride

arsenic

chromium

copper

manganese

zinc

Chronic Discharge Limit

200

620

740

15

150

240

30

1,200

560

Acute Discharge Limit

3,500

1 1 ,000

N/A

N/A

N/A

3,700

99

5,300

1,100
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Except for vinyl chloride, all other contaminants of concern are not currently exceeding
either the chronic or acute discharge limits based on the most recent groundwater
sampling in February 1999. In addition, this groundwater sampling event occurred prior
to start up of the pump and treat system. Taking a closer look at the chronic discharge
limit of 15 ug/L for vinyl chloride reveals that its basis is in human health protection. An
ecologically protective discharge limit is 930 ug/L based on the revised Mixing Zone
Determination dated September 14, 2000. State regulations require selection of the
more stringent of the health protection thresholds; however, from a reasonable future
use perspective, the Kanouse Drain does not supply sufficient water to be considered
as a potential drinking water source or represent an excess human health risk. The
ecological systems in and adjacent to the Kanouse Drain are more authentic
benchmarks for evaluating adverse impacts due to continuing discharges of vinyl
chloride to the Kanouse Drain. According to the revised Mixing Zone Determination,
that limit is 930 ug/L, or nearly 4.5 times greater that the highest concentrations found
near the Kanouse Drain before the pump and treat system was operating.

Therefore, U.S. EPA believes that capture of the 500 ug/L plume, along with natural
processes to reduce contaminants, particularly vinyl chloride near the Kanouse Drain,
over time will protect human health and the environment.

Since ARARs must be attained at completion of remedial action and federal MCLs will
need to be met east of the Kanouse Drain in Area A, GSI discharge limits are likely to
be achieved and sustained at the Kanouse Drain before federal MCLs are achieved
and sustained at the waste boundary.

The current pump and treat system and natural attenuation monitoring address the
remedial action objectives of containment and treatment of the plume, reducing further
migration from the source area, and controlling cross media migration of contaminants
from groundwater to surface water.

Expected Outcomes of Selected Remedy

Current and future expected uses for the site include commercial or industrial interests.
Residential development is currently and will continue to be prohibited. Commercial
and industrial interests may be restricted due to flood plain designations or interference
with the existing pump and treat system. Continued operation and maintenance of the
pump and treat system will occur until the Federal MCLs at the waste boundary or the
GSI discharge limits at the Kanouse Drain and Grand River are achieved and can be
sustained.

Implementation of the selected remedy will reduce groundwater contaminant
concentrations to acceptable levels based on a reasonably expected reuse for the site.
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M. STATUTORY DETERMINATIONS

Under CERCLA Section 121 and the NCR, the U.S. ERA must select remedies that are
protective of human health and the environment, comply with applicable or relevant and
appropriate requirements (unless a statutory waiver is justified), are cost effective, and
utilize permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. In addition, CERCLA includes a
preference for remedies that employ treatment that permanently and significantly
reduces the volume, toxicity or mobility of hazardous wastes as a principal element and
a bias against off-site disposal of untreated wastes. The following sections discuss how
the selected remedy meets these statutory requirements.

Protection of Human Health and the Environment

Implementation of the selected remedy will adequately protect human health and the
environment through maintenance of the existing soil cover, the continued operation
and maintenance of the existing pump and treat system which captures and treats the
500 ug/L VOC isoplath, and natural attenuation and monitoring of the groundwater not
influenced by the existing pump and treat system. Institutional Controls will continue to
prohibit the use of the aquifer until federal MCLs at the waste boundary or the MDEQ
GSI discharge limits at the Kanouse Drain and Grand River are achieved and can be
sustained.

Compliance with ARARs

Section 121(d) of CERCLA requires that Superfund remedial actions meet applicable or
relevant and appropriate requirements (ARARs). In addition to ARARs, the ARARs
analysis which was conducted considered guidelines, criteria, and standards useful in
evaluating remedial alternatives. These guidelines, criteria, and standards are known
as "To Be Considered" (TBCs). In contrast to ARARs, which are promulgated cleanup
standards, standards of control, and other substantive environmental protection
requirements, criteria or limitations; TBCs are guidelines and other criteria that have not
been promulgated.

A requirement may be either "applicable" or "relevant and appropriate" to a remedial
action. Applicable requirements are cleanup standards, criteria, or requirements under
Federal or promulgated State law that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA
site. Relevant and appropriate requirements may not be "applicable" to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, but they do address problems or situations sufficiently similar to those
encountered at the CERCLA site so that their use is well suited to the particular site.

Even though there are several types of ARARS, they are divided into three separate
groups: chemical-specific, location-specific, and action-specific.
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Chemical-specific ARARs are requirements which set health or risk-based
concentration limits or ranges for specific hazardous substances, pollutants, or
contaminants. Maximum Contaminant Levels (MCLS) and National Air Quality
Standards are examples of chemical-specific ARARS.

Location-specific ARARs set restrictions on activities based upon the characteristics of
the site and/or the nearby areas. Examples of this type of ARAR include Federal and
State siting laws for hazardous waste facilities and sites on the National Register of
Historic Places.

The third classification of ARARs, action-specific, refers to requirements that set
controls or restrictions on particular activities related to the management of hazardous
substances, pollutants, or contaminants. Resource Conservation and Recovery Act
(RCRA) regulations for closure of hazardous waste storage units, RCRA incineration
standards, and pretreatment standards under the Clean Water Act for discharges to
Publicly Owned Treatment Works (POTWs) are examples of action-specific ARARS.

Actual ARARs can be identified only on a site-specific basis. They depend on the
detected chemicals at a site, specific site characteristics, and particular remedial
actions proposed for the site. ARARs must be attained by completion of the remedial
action unless a waiver is invoked. The groundwater remedy for the site, which includes
the existing pump and treat system that captures and treats the 500 ug/L VOC
contaminant plume, monitored natural attenuation for the groundwater not influenced by
the pump and treat system, and institutional controls, will meet all ARARs over time.

ARARs identified for the Ionia City Landfill site are discussed below.

CHEMICAL-SPECIFIC ARARS

As previously stated, chemical-specific ARARs set health-based or risk-based
concentration limits or ranges for specific hazardous substances, pollutants and/or
contaminants. Tables A-1 and A-2 present a review of the potential Federal and State
chemical-specific ARARS. Some of the chemical-specific ARARs that may apply to the
Ionia City landfill site are discussed below.

Federal Chemical-Specific ARARs

Maximum Contaminant Levels for Drinking Water

The Federal Safe Drinking Water Act provides for the establishment of drinking water
standards for public water systems. These standards are "applicable" only to public
water systems as defined by the Act and regulations. However, they may be
considered "relevant and appropriate" as ARARs for potential groundwater exposure
via drinking water [U.S. EPA, Superfund Public Health Evaluation Manual (Oct. 1986)].
Although the A-1 aquifer is not currently used as a drinking water source, the potential
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exists for such use; therefore, drinking water standards are considered ARARs for
Remediation Alternatives.

The primary "maximum contaminant levels" (MCL) for organic chemicals are
considered ARARs (CERCLA Directive 9284.0-05). Primary MCLs are enforceable
standards establishing maximum permissible levels of contaminants in drinking water.
(See 40 CFR 142).

In addition to the pesticides and total trichloromethanes, MCLs are set for the following
organic chemicals: benzene, vinyl chloride, carbon tetrachloride, 1,2-dichloroethane,
trichloroethylene, 1,1-dichloroethylene, 1,1,1-trichloroethane, cis-1,2 dichloroethylene,
1,2 dichloropropane, ethylbenzene, monochlorobenzene, o-dichlorobenzene, styrene,
tetrachloroethylene, para-dichlorobenzene, toluene, trans-1,2 dichloroethylene, total
xylenes, dichloromethane, 1,2,4-trichlorobenzene, and 1,1,2-trichloroethane (40 CFR
141.61). MCLs for inorganic chemicals include: arsenic, barium, cadmium, chromium,
mercury, nitrate, total nitrate and nitrite, selenium, antimony, beryllium, cyanide,
thallium, and fluoride (40 CFR 141.62 and 40 CFR 141.11). Standards for turbidity,
microbiological and radiological contaminants are also established.

The Safe Drinking Water Act also provides for establishment of secondary MCLs.
These are designated to "control contaminants in drinking water that primarily affect the
aesthetic qualities relating to public acceptance of drinking water" [40 CFR 143.1]. The
regulations note that secondary MCLs "in the judgment of the Administrator (of ERA)
are requisite to protect the public welfare" [40 CFR 143.2 (f)]. Federal secondary MCLs
are set for aluminum, chloride, color, copper, corrosivity, fluoride, foaming agents, iron,
manganese, odor, pH, silver, sulfate, total dissolved solids, and zinc (40 CFR 143.3).
Table 2-1A lists federal standards/guidance for indicator compounds detected in the
groundwater.

Federal Water Quality Criteria

Section 304(a) of the Clean Water Act requires ERA to develop water quality criteria
related to protection of human health and aquatic life. ERA has developed criteria for
numerous substances. The Federal water quality criteria do not have regulatory impact
and are therefore not "applicable" to the cleanup. However, since they do set levels
which prevent toxicity they may be considered "relevant and appropriate".

Under Section 121(d)(2)(A) of SARA, the remedy selected must "require a level or
standard of control which at least attains ... water quality criteria established under
Section 304 or 303 of the Clean Water Act, where... such criteria are relevant and
appropriate under the circumstances of time release or threatened release". SARA
further provides that "in determining whether or not any water quality criteria under the
Clean Water Act is relevant and appropriate under the circumstances of the releases,
(ERA) shall consider the designated or potential use of the surface or groundwater, the
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environmental media affected, the purposes for which such criteria were developed,
and the latest information available" [Section 121(d)(2)(B)(i) of SARA].

The ambient water quality criteria for acute and chronic toxicity to fresh water aquatic
life are relevant and appropriate for any discharge from the site to nearby surface
water.

Release from Solid Waste Management Units

The RCRA regulations under 40 CFR Part 264 Subpart F establish maximum
contaminant concentrations that can be released from hazardous waste management
units. Although there are no hazardous waste management units on-site, the RCRA
regulations do consider releases of hazardous substances into groundwater.
Therefore, these requirements are "relevant and appropriate".

Toxic Substances Control Act

The Toxic Substances Control Act (TSCA) has resulted in the establishment of
regulations concerning the manufacture, processing, distribution, use, disposal,
storage, and marking of PCB items. Additionally, TSCA establishes spill cleanup
standards. ERA policy dictates that the PCB spill policy be considered during
implementation of CERCLA actions. The policy is found at 40 CFR Part 761 Subpart
G. No PCB wastes have been detected at the Ionia City Landfill, therefore these
requirements are not applicable and are not relevant or appropriate.

Clean Air Act

Review of the Clean Air Act (CAA) identifies the National Ambient Air Quality Standards
(NAAQS's) as potential ARAR's. However, NAAQS's are ARAR's only when the
remedial activity (groundwater treatment in this case) is a "major" source of emissions
(EPA, 1989). A major source is defined as one that emits 250 tons per year of a
regulated pollutant in a CAA attainment area or 100 tons per year in a non-attainment
area. The groundwater treatment system at the Ionia City landfill site has the potential
to emit regulated pollutants but is not anticipated to be a major emission source.
Therefore, these requirements are "relevant and appropriate".

State Chemical-Specific ARARs

Mixing Zone Determination Discharge Limits

The Michigan Department of Environmental Quality calculated chronic and acute
discharge limits for the Kanouse Drain and Grand River. These discharge limits are
shown in Table 7, on page 61. As shown on Table 7, these discharge limits are
considered applicable to the Ionia City Landfill site.
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Michigan state chemical-specific ARARs are identified in Table A-2.

LOCATION-SPECIFIC ARARs

Location-specific ARARs are requirements that set restrictions on activities based on
the location and characteristics of the site and nearby areas. Tables A-3 and A-4
present a review of potential Federal and State location-specific ARARS.

ACTION-SPECIFIC ARARs

ARARs applicable to the implementation of remedial action alternatives at the site are
action-specific ARARs. Potential action-specific ARARs applicable to the Ionia City
Landfill site are presented in Tables A-5 and A-6.

Cost-Effectiveness

U.S. EPA has determined that the selected remedy is cost effective. Section 300.430
(f)0 )(ii)(D) °f tne NCP requires U.S. EPA to evaluate cost effectiveness by comparing
all the alternatives that meet the threshold criteria (protection of human health and the
environment and compliance with ARARs) against three balancing criteria (long-term
effectiveness and permanence, reduction of toxicity, mobility or volume through
treatment, and short-term effectiveness). The selected remedies meet these criteria by
achieving a permanent protection of human health and the environment at low risk to
the public, and provide for overall effectiveness in proportion to their cost.

The Superfund program does not mandate the selection of the most cost effective
cleanup alternative. The most cost effective remedy is not necessarily the remedy that
provides the best balance of tradeoffs with respect to the remedy selection criteria nor
is it necessarily the least-costly alternative that is both protective of human health and
the environment and ARAR-compliant. Cost effectiveness is concerned with the
reasonableness of the relationship between the effectiveness afforded by each
alternative and its costs compared to other available options.

The total net present worth of the selected remedy is $2.2 million.

Utilization of Permanent Solutions and Alternative Treatment Technologies or
Resource Recovery Technologies to the Maximum Extent Practicable

U.S. EPA believes that the selected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a cost-effective
manner for the Ionia City Landfill site.
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Short-Term Effectiveness and Implementability

The selected remedy does not pose excessive short-term risks. In fact, since the
groundwater extraction and treatment system that has been selected as part of this
remedy is already in place and has been operational since May 1999, there are no
short-term effectiveness or implementability issues as to that component of the
remedy. Any short-term increased exposure to site workers and nearby residents, and
environmental impacts during implementation of the institutional controls and
installation of the monitoring wells would be minimal. Similarly, there are no special
implementability issues for the other aspects of this remedy. There are no technical
barriers to implementation of the institutional controls component of the selected
remedy. As to the monitored natural attenuation component of the remedy, a study is
required prior to implementation to obtain necessary hydrogeologic and geochemical
data. This study can be readily implemented.

Preference for Treatment as a Principal Element

Based on current information, U.S. ERA believes that the selected remedy is protective
of human health and the environment and utilizes permanent solutions to the maximum
extent possible. The remedy does satisfy the statutory preference for treatment of the
hazardous substances present at the site as a principal element through the continued
operation of the existing pump and treat system and long-term monitoring.

Five-year Review Requirements

The NCR, at 40 C.F.R. § 300.430(f)(4)(ii), requires a five-year review if the remedial
action results in hazardous substances, pollutants, or contaminants remaining on-site
above levels that allow for unlimited use and unrestricted exposure. Because this
remedy will result in hazardous contaminants remaining on-site above levels that allow
for unlimited use, a statutory review will be conducted within five years after initiation of
the remedial action to ensure that the remedy is, or will be, protective of human health
and the environment.

N. DOCUMENTATION OF SIGNIFICANT CHANGES FROM PREFERRED
ALTERNATIVE OF PROPOSED PLAN

To fulfill CERCLA 117(b) and NCR [40 C.F.R. §§ 300.430(f)(5)(iii)(B) and
300.430(f)(3)(ii)(A)], the ROD must document and discuss the reasons for any
significant changes made to the Selected Remedy.

The Proposed Plan was released for public comment in July 2000. It identified
Groundwater Alternatives 2, 3, and 6 as the preferred alternatives for groundwater.
There are no significant changes from the Proposed Plan groundwater alternative and
U.S. ERA selects Groundwater Alternatives 2, 3, and 6 and the final groundwater
remedy for the Ionia City Landfill site.
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The Proposed Plan also identified and selected a soil clean-up alternative. Instead of
specifically selecting a soil alternative, this ROD has discussed the removal activities
that have already been undertaken at this site, and why no further soil remedy needs to
be selected for the site because the principal threat from soils has already been
addressed. The elements of the Source Method Cleanup Alternative SM-2 and SM-3,
which required restricting access, restricting development of certain areas of the site,
prohibiting drinking water wells, and providing monitoring and maintenance of the site,
have been incorporated into the groundwater remedy outlined in this ROD.
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Contamination Tables



Table 1 • Volatile Organic Data Summary
ftiisolinu Groundwatef Monitoring Report
lonliiClly Itirulflll

Woli Nurnbor
'"'oinFTHjn!
<?olloi:hon Dole
'nmniHtMf
. 1. 1-lMchloroulhtine

1, \.'J.'2 fulrcichloroothnne
1. 1.1' lilchloioothane

. 1 1 )i<:hk>ir>ethnne
, 1 ( 'lohlo(owfhunt)

1. 2-1 Hhror DO-3 chloropropor
1.1' hlUornOBlhuno (tDU)

.2 Olchlorouthono
1.1' hirhloropropcine
1.1'. 'l liluhioiotiuruune
].;t I 'lehloiobenztine
.-I I'kJtloiol >onzwMtJ

'.' llutllfHHIO (MIK)

.' t (u<> mono

.) Mtilhyl ;' piinliinono (MIDI
•Vutunu
lun/uno
uornochlojomulhanw
iiofnodk:! ili troniolhune
itoinoforrn
lioriKiMiulhciMU

< ^aibon ( Jliullido
i. lcifborj tutu ichlorklc*
(-hloiohurt/unu
(.'hloroullu inu
f "hloroloirn
Chloiomelhuno
els- 1. 2 Olchluioethene
c:li-l.J Ulchloropropene
r">ibroniochloromethane
L Ihylt Jtm/eno
Malhykino chloride
StyrtiMii
lelrochlorcxtthene
Tolueno
lions- 1.2 -Die hloroolhylene
Kons-l.lt Ulchloropropene
Irlchlorowtnuno
Vinyl ohlorldo
Xylones

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

MW-2

02/02/99

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
1 U

U
U
U
U
U
U
U
UJ
U
U
u
u
u
u
u
u
u
u
u
u
u

2

MW-4R

02/11/99

U
U
U

U
U
U
U
U
U
U
u

1 U
5 UR
5 UR
5 U
5 UR
1
1 U
1 U
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
1 U
6
1 U
1 U
1 U
2 U
1 U
1 UJ

0.9 U
1 U
1 U

0.7 U
4

07 U

MW-5

n9/f)2/99

1 U
U
U
U
U
U
U
U
u
u
u
u
u

5 UR
5 UR
5 U
5 UR

U
U
U
U
U
U
U
U
UJ
u
u
u
u
u
u
u
u
u
u
u
u

1 U
1 U

MW-7R

02/09/99

1 U
1 U
1 U

12
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
2
1 U

U
U
UJ
u
u
u
u
u
u

12
U
u
u

2 U
1 U
1 UJ

0.6 U
1 U
1 U
1 U

76 D
06 U

MW-8

02/03/99

1 U
U
U

u
u
u
u
u
u
u
u

1 U
5 UR
5 UR
5 U
6 UR
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U
9
1 U
1 U
1 U
2 U
) U
1 U
1
1 U
1 U
1 U
2
1 U

MW-8
Duplicate
02/03/99

1 U
1 U

U

U
U
U
U
U
u

1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U

10
1 U
1 U
1 U
2 U
1 U
1 U
1
1 U
1 U
1 U
2
1 U

MW-IOR

02/08/99

1 U
1 U
1 U
4
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
1
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
2 U
1 U
1 U
1 U
1 U
1 U
1 U
3
1 U

MW-12

02/03/99

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
1 U
2 U
1 U
1 U
1
1 U
1 U
1 U
1 U
1

MW-13R

02/11/99

U
U
U
U
u
u
u
u
u
u
u
u
u

5 UR
5 UR
5 U
5 UR

U
U
U
UJ
U
U
U
u
u
u

2 D
U
u
u
u
u
UJ
u
u
u

6
1 U

MW-13R
Duplicate
02/11/99

U
U
U
t)
U
U
U
U
U
U
U
U
U

5 UR
5 UR
5 U
5 UR
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
1 U

28 D
1 U
1 U
1 U
2 U
1 U
1 UJ

0.6 U
0.8 J

1 U
1 U
5

05 U

"~ MW-14

02/16/99

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
b UR
5 U
5 UR
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

0.8 J
1 U
1 U
1 U
2 U
1 U
1 UJ
1 U
1 U
1 U
1 U

04 J
1 U

MW- 1 5

02/10/99

1 U
1 U
1 (1

OU J
1 U
1 U
} U
1 U
1 U
1 U
1 U
1 U
1 U
ii in;
!) UR
5 U
b UR
1 U
1 U
1 U
1 U
1 UJ
1 II
1 II
1 U
1 U
1 U
1 U
6
1 U
1 U
1 U
2 It
1 tl
1 01
1 U
1 U
1 U
1 II
3
1 U

Onto Ouallfltirs:
11 r^nnlyjed lor but not detected.
J I'lllmalod valua.
R Result Is re|ected due to a deficiency In ability to analyze the samp10 ond meet Quality control criteria. Presence or abssmce of the target anolyto cannot b» verified.
I) Viilut) obtained from d diluted reanalysls.
lloldod values Indlcote reported concentration at or above the CRDL.

t' \COMMON\3639 - Ionia \ 1999 GW monitoring dato\vocsfeb99.wb3 Flshbeck. Thompson. Can & Huber. Inc. fM/03/00



Table 1 • Volatile Organic Data
f!>H')llnu GroiincJwator Monitoring R
lunl. i City Landfill
Jun.j IW9

VVul' Nuritbuf
( Joritlnont
( v.llocllon hate
*i HI irrietur
. 1 . l-lfii.rilofuulharto

1.1.1'.'.' lolrochlorouthane
l.l.i'-IHohloroulhune
I.I (>l<;hlorouthnno
. 1 I tk Itlofoothorm

1.2 (>lbiomo-3-chluropfO|>ar
1.2 Dihroinoulhono(tnu)
1.2 Olchloiobonionu
1.2 hk.nluroulhanu
1.2-1 >l. .hloropropano
l.7.1-lrU;hlorobon;ono
I .M >U hlorol jtin/ontt .
1 .1 1 i|r.hlorot>un;unu
2 BiiMnonu (MFK)
2 1 loxanono
.1 Mulhyl 2 purilcMionu (MlBI
A<~utono
l«»n/iinu
iroiiiO* hloroinutluinu
Iron iOt llchloromulhune
iromuform
iroMH.inothnnu

• Oct. on cllsullMu
f ^ i if I ~ on lutrnr hlurlt lu
Chlorol *on^unu
( .hlorouthunw
Chloroform
Chliiroiriethcine
i. l j -1.2 Itlohtoioolhene
i Is 1.3 Plchloropropene
nihioinochloromelhans)
I Ihyllmruonu
Mtdhyltjnu chlorldo
Sryrunti
fetriK'hlorouthene
Toluono
Irons- 1.2 Dk.hloroethylene
Irons- 1 ,3 Olchloropropene
Trlchloroothtmo
Vinyl chloride
Xylwnos wyi- tJ *j u * i" " ___*"•• " -" — ~" — •— ~ — • —— ~ — .. -i.i •-. •- —————— • ———————————— - ——— "> ' • — • ———— — - —————— «

Units
ug/L
UQ/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
uy/L
ug/L
ug/L
ug/L
ug/l
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

MW-16

02/10/99

1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
1 U

07 J
1 U
1 U
1 U
2 U
1 U
1 UJ

06 U
1 U
1 U
1 U
1

06 U

MW-17

02/04/99

1 U
U
U
U
U
U
U
U
U
U
U
U
U

5 UR
5 UR
5 U
5 UR

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2 U
U
U

2
U
U
U
U

2

OW-21

02/16/99 -

28
10 U
10 U
34
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 UR
50 UR
50 UJ
50 UR
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U

110
10 U
10 U
10 U
20 U
10 U
4 J

10 U
10 U
10 U

180
10 U
10 U

OW-22

02/09/99

1 U
1 U
1 U
3
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
1 U

24
1 U
1 U
1 U
2 U
1 U
1 UJ

08 J
1 U
1 U
1 U

57 D
0.8 J

OW-23

02/08/99

1 U
1 U
1 U

43 D
2
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
5 UR
5 U
5 UR
2
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

330 D
1 U
1 U
1 U
2 U
1 U
1 U
1 U
6
1 U
1 U

160 D
1 U

OW-23
Duplicate
02/08/99

1 U
1 U
1 U

44 D
2
1 U

U
U
U
U
U
U
U

5 UR
5 UR
5 U
5 UR
2
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

340 0
1 U
1 U
1 U
2 U
1 U
1 U
1 U
6
1 U

•1 U
160 D

1 U

PMW-1

02/16/99

340 J
500 U
500 U
260 J
500 U
500 UJ
500 U
500 U
500 U
500 U
500 U
500 U
500 U

2500 UR
2500 UR
2500 UJ
2500 UR
500 U
500 U
500 U
500 U
500 UJ
500 U
500 U
600 U
500 U
500 U
500 U

3400
500 U
500 U
500 U

1000 U
500 U
500 U
500 U
500 U
500 U

7400
500 U
500 U

PMW-2

02/16/99

56
40 U
40 U
28 J
40 U
40 UJ
40 U
40 U
40 U
40 U
40 U
40 U
40 U

200 UR
200 UR
200 UJ
200 UR
40 U
40 U
40 U
40 U
40 UJ
40 U
40 U
40 U
40 U
40 U
40 U

520
40 U
40 U
40 (J
80 U
40 U
40 U
40 U
40 U
40 U

450
40 U
40 U

PMW-3

02/15/99

10
1 U
1 U

15
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
1 U
1 U
5 UR
t> UK
5 U
b UR
1 11
1 U
1 U

U
UJ
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U

8
U
U

PMW-4

02/10/99

3
1 U
1 U
3

U
U
U
U
U
U
U
U
U

5 UK
5 UK
5 U
5 UR

U
U
U
U
UJ
U
U
U
U
U
U

2
U
U
U
U
U
UJ

0.9 U

U
11
2

08 U

PMW-5

02/15/99

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 u
50 UR
50 UK
t ri 1 1DU U

50 UR
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

120
10 U
10 U
10 U
20 U
10 u
10 UJ
10 U
10 U
10 U
78
10 U
10 U

PMflil

0?/(«/99

!,0 U
!>() U
:,o u

no
:.o u
Ml II
Ml U
:,o u
:/) u
Ml U
*>o u
U) 0
Ml 11

2M) UR
I'M) UR
2,'iO U
2W> UR

M) U
M) U
Ml U
Ml U
-M) UJ
M) II
Ml U
Ml II
Ml U
M) U
M) U

670
!jl> U
50 II
V! U

no u
:>ii u
Ml UJ
50 U
50 LI
50 U
50 U

640
50 U

[•MtoGuollflurs:
11 Analyzer! lor but not Detected
,1 i sllinotud valuo.
I; l.'iistjlt Is relucted clue to a d«fu
[i Viiloo obtained from a dllulu. I
hol< lud volutes Indicate reported co

i \C( tf.1MONVV.39 lonlo\ 1999 GW monitoring cl»to\vGcsfeb99.wb3 Fishbeck, Thompson. Coir & Huber. Inc.
0.1/03/01)



c
Totile I • Volatile Organic Data
fhnolino Gioiiridwotor MonltOflno R

Cllylij/iilfMl.inl

U Antily/i»«1 lor txil not detected
.1 I jilinolocl vokjo
H l.'usiill Is rujctctud due to a (lull.
O V. Him oljtoln«»<l ttom o diluted
Id ih tud viih MM Indicate repotted co

Well Number
Common!
Oc.liuotlon Dole

I.I.I Irlctitorciwlhone
1. l.l'.'J-TetiachtcMOothane
i.UMrichiofoethane
. 1 IXoNofoothoott
M-IXchtoroblttene
1.2 DHwomo 3 ciuoropfopor
1.2 IMirornooltwine (EDB)
1 .2- IXcttoroburuene
l.2l)li:hioioeinnn»
1.2 Dli:hloroprop(XH>
1.2.4 Irlctikuoliefuene
1.3 l)lr.iuoiol«xu«ne
1.4 OU.hlutoliuruone
?.(kit<moiM» (MEK)
? 1 lux MMMMt
J Mt.lhyl 2 |Mjfiloi>on«» (MIDI
AcullMlH
lufvmva
UnriKX'.-likMOmullionu
tioiiKxftcliloiombllKinu
lruin(>lc>rm
ikomotnolhnnu
dulionillsullltlu
(.cut 'On tolriK.-lilorlilo
OiloK.ljun/Miui
OlMOolMtiflU
( ttlorolnrrn
I I'll HOI llolllOnU

..IV 1.2 Dk-JUorovllxme
c.ivl.3 Dlchloropropene
I ill MI imoclilotornoltKine
(Ihylimiuone
Moll \ylone chloride
Styrunb
lulr< ichioroelhone
loluono
irons 1.1' (Xclilixoulhylwne
irons I.MMohloropropune
Irk:lilori>ulhcMiu
Vinyl Chloil.lu
Xylonus

1 InH*Units
uaA.wlrt'
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ligfl.
ugA.
ug/L
ugA.
ugA.
ugA.
ugfl.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
ugA.
uofl.

PZ-18S

02/09/99

SU
5 U
SU

24
S U
S U
su
5 U
S U
SU
S U
su
su

25 UR
25 UR
25U
25 UR
SU
5 U
5 U
S U
5 UJ
S U
S U
S U
S U
S U
S U

95
S U
5 U
S U

10 U
su
5 UJ
S U
S U
5 U
4 J

34
S U

— p> torS —ri-IVw

02/08/99

U
U
U
U
U
U
U
U
U
U
U
U
U

SUR
SUR
SU
SUR
1 U
1 U

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

PZ09S

02/04/99

U
U
U
U
U
U
U
U
u
u
u
u
u

SUR
SUR
su
S UR
1 U
1 U

U
U
u
u
u
u
u
u
u1
u
u
u
u
u
u
u
u
u
u

10
1

PZ-200

0?/11/99

5 U
S U
5 U
4 J
S U
S U
5 U
5 U
5 U
SU
S U
5 U
SU

25 UR
25 UR
25 U
25 UR
S U
S U
S U
SU
5 UJ
S U
S U
S U
S U
5 U
SU

IM D
SU
5 U
5 U

10 U
5 U
5 UJ
S U
A
5 U
S U

s»
s u

PZ-21D

02/16/99

8 J
40 U
40 U

240
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U

200 UR
200 UR
200 U
200 UR
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U

610
40 U
40 U
40 U
80 U
40 U
40 UJ
40 U
8 J

40 U
82

210
40 U

PZ-21S

02/16/99

S J
20 U
20 U
66
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 UR
100 UR
100 U
100 UR
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

2M
20 U
20 U
20 U
40 U
20 U
20 UJ
20 U
20 U
20 U
18 J
27
20 U

~pT33cr
02/08/99

U
U
u
u
u
u
u
u
u
u
u
u
u

S UR
SUR
S U
SUR

U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Pi-23

02/08/99

U
U
u
u
u
u
u
u
u
u
u

1 U
1 U
SUR
S UR
su
SUR

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Field Blank
11

02/03/99

1 U
U
U
U
U
U
u
u
u
u
u
u
u

5 UK
S UR
S U
S UR

U
U
U
U
U
U
U
U
UJ
U
u
u
u
u
u
u
u
u
u
u
u
u
u

1 U

Field Blank
«2

02/08/99

U
U
U
U
U
U'
U
U
U
u
u
u
u

S UR
S UR
S U
S UR

U
U
U
I)
U
U
u
u
u
u
u
u
u
u
u

2 U
u
11
u
11
u
II
u
u

Field Blank
13 •

02/09/99

U
U
U
U
U
U
U
U
u
u
u
u
u

5 (IR
s UK
s u
S UK

u
u
11
u
UJ
u
u
u
u
u
u
u
u
u
u

2 U
u
UJ
u
u
u

1 U
1 U
1 II

Field Blcirik
»4

02/ IS/99

06 J
U
U
U
U
II
U
II
u
II
II
II
II

5 in;
!> DIJ
5 (1
!> in;

u
u
u
u
u
u
u
u
u
u • i
II '•'.
U '.
II
II

0 .1
II
u
in

0 .1
II
II

OH J
1 U

f\H 1U 0 -'

i \\C( >MMON \3A3V lonlo\ 1999 GW monitoring) doki\vocsfob99.wb3 Fishbeck. Thompson. Cait & tliibef. He.



Tat)io I - Volatile Organic Data
(i. isulino GmiMvJwolw Monllodno R
h mindly tdtKilril
Juno iw;

DiiloOnutHltMs:
U AiHilyzoiHor htitnotcielecNKl.
J liilinolofl vahra.
tt Itoujll Is lufoclvd diiu to a dulli
|j Volue obtained from a dlluleU
Doldecl vaki«t Indicate reported co

Wo'l fjiiinlxjl
Cutruimnt
Collodion Ocila
INyumtflni
1 . 1 . 1 • Iilcl ikMOutlu inu
I.I.V.'J liiluKjlO<xooiritirvo
1.1..' lik:IUoio»ltMintf
I.I (Uiriloioulhano
I.I l)l.:hk>i<><illi«nu
\.'i nun.iriio J chloiopiopoi
1.2 l>UMmMOUllM»M9 (EDb)
1 . '/ 1 Jh;likMUI >onieno
l.2-Mh:»Uufouttiono
1 .1' Dlitlilcworwopono
l.2.'Hilchlorobanienu
1.3 l)<<:hloiul>oivenu
1.4 DlUUorotMiruunu
1' hnlc mono (MfK)
1' UfliUUiMU

•1 MuMiyl 1' f .oMIofioiHi (MIBI
At. Illl II ID

llltn/»n«*

!u«n u>< :l ilex omutl w mo
lioinocflo.lilciiomullKine
Iroinr.loim
lifoninniuUicmo
C' Ml Hilt ClISul'Ulu
( ml ion lulracMoiklu
< :iilcic ilnx\/uno
(.'riloi'iullumo
OJoiulium
CUriKiinultMinw
< Is- 1 . V 1 )k:liloroMlhone
i:li l..'1 OMtkMuftlOfuwie
DllifoMioctikM^xnollKina
ClIiyKMirutirui
Molliylono clriorlde
Styiono
luli< K.I iloioolhono
fOltHXtU
tidiis-l.̂  DlclilpfOblliylene
linns- 1.3 (XcNoioprof)«»ne
lilcliloioattiunu
Vinyl chloiklo
Xylnl IMS

Units
ug/L
ugA.
ugrt.
ugrt-
ugrt.
ugrt.
uj/L
ugrt.
ugA.
ug/L
ug/L
ug/L
UO/L
ugrt.
u<jrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugrt.
ugA.
ugft.
ugA.
Uflrt.
ugA.
ugrt.
uOA.
uart.

Tilp Blank
«1

OJ/03/99

U
U
U
U
U
U
U
U
U
0
U

1 U
1 U
5 UK
S UK
5 U
5 UR

U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U

2 U
U
U
U
U
U
U
U
II

Trip Blank
12

02/04/99

U
U
U
U
U
U
U
U
U
U
U
U
U

5 Utt
5 UR
S U
5 UR

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Trip Blank
13

02/09/99

U
U
U
U
U
U
U .
U
U
U
U
U
U

5UR
SUR
5 U
S UR

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Trip Blank
14

02/09/99

U
U
U
U
U
U
U
U
U
U
U
U
U

5 UR
S UR
5 U
5 UR

U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U

Trip Blank
IS

02/11/99

U
U
U
U
U
U
U
U
U
U
U
U
U

5 UR
S UR
S U
5 UR

U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U

Trip Blank
16

02/15/99

U
U
U
U
U
U
U
U
U
U
U
U
U

S UR
S UR
5 U
5 UR

U
U
U
U
U
U
U
U
U
U
U
U.
U
U
U

2 U
U
UJ
U
U
U
U
U
U

ibsctnce of the target nnuryla ocinnol ho vuilflucl.

O \COMMON\3639 lonla\ 1999 GW monllorlnn ck>la\voc$'eb99.wb3 FUnbeck. Thompson, Carr & Htiber. Inc. n.!/n.vrjo



c
Table 2» Inorganic Data Summary
Baseline Groundwarer Monitoring Report
Ionia City Landfill
Juno 1999

Pago 1 ol <1

Well Number
Comment
Collection Date
Parameter
Aluminum. Total
Antimony. Total
Arsonlc. Total
Rarium. Total
Beryllium. Total
Cadmium. Total
Chromium. Total
Cotxjlt. Total
Coppur. lotal
Cyonldo.
Iron. Total
load. Total
Manganese. Tote
Mercury. Total
Nlckol. Total
Solonii mx Total
Silver. Total .
Thallium Total
Vanadium. Total
Zinc. Total

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
"flA

MW-2

02/02/99

973
3.7 U

6 B
169 B
0.1 U
0.3 U
6.5 B
1.4 B
4.2 B
2.1 U

1510
1.8 U
138
0.1 U
9.6 B
3.2 U

1 U
4.7 U
2.7 U

10.2 U

MW-4R

02/11/99

292 U
3.7 U
9.8 B
105 B
0.1 U
0.3 U
7.6 U
2.2 B
1.7 U
2.1 UJ

9520
1.8 UJ

454
0.1 U
4.6 B
3.2 U

1 U
4.7 U

1 U
7.1 U

MW-5

02/02/99

14.8 U
3.7 U
2.7 U
110 B
0.1 U
0.3 U
1.1 B
0.8 U
3.5 B
2.1 U

18.8 U
1.8 U

10.9 B
0.1 U
1.3 U
21

1 U.
4.7 U

1 U
6.6 U

MW-7R

02/09/99

21.6 U
3.7 U
5.2 B
184 B
0.1 U
0.3 U
0.9 U
0.8 U

0.99 U
2.1 UJ

7820
1.8 UJ

578
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
25.9 U

MW-8

02/03/99

9.7 U
3.7 U
2.7 U
208
0.1 U
0.3 U
2.8 B
0.8 U

14.5 B
2.1 U

1860
4.1

1020
0.1 U
2.5 B
3.2 U

1 U
4.7 U

1 U
19.4 U

MW-8
Duplicate
02/03/99

3.7 U
3.7 U
2.7 U
204
0.1 U
0.3 U

0.81 U
0.8 U
1.5 U
2.1 U

1610
1.8 U

1000
0.1 U
1.5 B
3.2 U

1 U
4.7 U

1 U
7.6 U

MW-10R

02/08/99

3.7 U
3.7 U
2.7 U
180 B
0.1 U
0.3 U
1.3 U
1.3 B
1.3 U
2.1 U
700
1.8 U

1000
0.1 U
2.2 B
3.2 U

1 U
4.7 U

1 U
6 U

MW-12

02/03/99

11.7 B
•» 7 1 1
M. 1 \J

2.7 U
20.3 B
0.1 U
0.3 U
1.7 B
0.8 U
2.3 B
2.6 U

2260
1.8 U

39.6
0.1 U
1.3 B
3.2 U

1 U
4.7 U

1 U
15.9 U

MW-13R

02/11/99

16 U
1711o./ u
2.7 U

25.4 B
0.1 U
0.3 U
1.1 U
0.8 U

KO K\j /.\j
2.1 UJ

810 U
40.3 J
66.7
0.1 U
1 0 I 11 .O \J

3 O 1 1.f. U
1 U

4.7 U
1 U

60.4

Data Qualifiers:
U Analy/ed (or but not detected.
J I'stlmoted value.
n Value Is less than tho Contract Required Detection Limit but greater than the Instrument Detection Limit.

C:\WINOOWS\irMP\-MEOOOOA.WB3 Flshbeck. Thompson. Caff & I luber. Inc. ()3/;«VOO



Table 2* Inorganic D<
Baseline Ground water I
lonln City Landfill
Juno 1999

PCIQO 2 of A

Woll Number
Comment
Collection Date
Parameter
Aluminum. Total
Antimony. Total
Ars€>nlc. Total
Barium. Total
Beryllium. Total
Cadmium. Total
Chromium. Total
Col wilt. Tol.il
Coftf tor. Total
Cyanide
Iron. Total
lead. Total
Marujanoso. Tote
Mercer/. Total
Nlckol. Total
Selenium. Total
Silvor. lotal
IhaHium. Total
Vanadium. Total
/irw:, lotal

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

MW-13R
Duplicate
02/1 1/99

21 U
3.7 U
2.8 B

25.9 B
0.1 U
0.3 U
0.8 U
0.8 U
43
2.1 UJ

853 U
28.9 J
66.5
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
415

MW-14

02/15/99

30.5 U
3.7 U
2.7 U

46.4 B
0.1 U
0.3 U
1.7 U
0.8 U
2.6 U
2.1 UJ

1480
1.8 UJ

257
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
27.2

MW-15

02/1 9/99

13 U
3.8 B
2.7 U

75.4 B
O.I U
0.3 U
0.9 U
0.8 U
0.5 U
2.1 UJ

429 U
1.8 UJ

211
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
6.6 U

MW-16

02/10/99

10.1 U
3.7 U
2.7 U
49 B
0.1 U
0.3 U

0.89 U
0.8 U
0.5 U
2.1 UJ

23.1 U
1.8 UJ
180
0.1 U
1.3 U
3.2 U .

1 U
4.7 U

1 U
24.3 U

MW-17

02/04/99

1950
3.7 U
3.1 B
30 B

0.12 U
0.3 U

28.7
1.2 B
8.1 B
2.1 U

2780
1.8 U

81.8
0.1 U

12.2 B
3.2 U

1 U
4.7 U
4.6 U

14.2 U

OW-21

02/16/99

25.3 U
4 B

2.7 U
105 B
0.1 U
1.3 B

0.91 B
0.8 U

12.5 B
2.1 UJ
398
1.8 U

45.6
0.1 U
25 B

9.5
1 U

4.7 U
1 U

1200

OW-22

02/09/99

91.7 B
3.7 U

3 B
34.8 B
0.1 U
0.3 U
1.4 U
0.8 U

1 U
2.1 UJ

3130
1.8 UJ

50.6
0.1 U
1.3 U
3.2 U

1 U
4.8 U

1 U
27.2 U

OW-23

02/08/99

229 U
3.7 U

23.1
64 B
0.1 U
0.3 U

4 U
0.8 U

5 U
3 U

8610
2.9 B
231
0.1 U
6.6 B
3.2 U

1 U
4.7 U

1 U
42.5

OW-23
Duplicate
02/08/99

152 U
3.7 U

20.8
63.3 B
0.1 IJ
0.3 U
4.1 U
0.8 0
1.4 U
2.1 U

8580
1.8 U

231
0.1 U
6.2 »
3.2 U

I U
4.7 U
1.7 U

39.9

Data Qualifiers:
U Analyzed for but rv
J Tstlrnaled value.
H Value Is less than II

c: \winmws\TCMf>\-MroooOAWi)3 Flshbeck. Thompson. Can * I labor. Inc.



c
Table 2 • Inorganic Di
ttasullne Groundwater (
Ionia city Landfill
Juno 1999

I'CIQO 3 of 4

Well Number
Comment
Collection Dole
Parameter
Aluminum. Total
Antimony. Total
Arsenic. Total
Uariurn. Total
Heryllium. Total
Cadmium. Totcil
Chromium. Total
Cobalt. Total
Copper. Total
fryonkte
Iron. Total
Load. Total
Manganese. Tote
Mercury, Total
Nickel. Total
Selenium. lotal
Silver, Total
Ihalliurn. Total
Vanadium. Total
/inc. Total

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

PMW-1

02/16/99

180 U
3.7 U
2.7 U

63.8 B
0.1 U
0.3 U

25.2
0.89 B
4.1 B
2.1 UJ
350
1.8 U

440
0.1 U

39.2 B
3.2 U

1 U
4.7 U

1 U
100

PMW-2

02/16/99

160 U
5.8 B
2.7 U
47 B

0.1 U
0.3 U

2070
3.7 B
394
2.1 UJ

1110
129
149
0.1 U
110
3.2 U
1.1 U
4.7 U

10.8 B
259

PMW-3

02/15/99

15.6 U
3.7 U
2.9 B

83.3 B
0.1 U
0.3 U
2.5 U
0.8 U
4.1 U
2.1 UJ

364 U
1.8 UJ.
9.2 U
0.1 U
2.6 B
3.2 U

1 U
4.7 U

1 U
43.1

PMW-4

02/10/99

310 U
3.7 U
3.2 B

34.7 B
0.1 U
0.3 U
246
5.5 B
4.9 U
2.1 UJ

2150
1.8 UJ

251
0.1 U
690
3.2 U

1 U
4.7 U

1 U
96.4

PMW-5

02/15/99

62.2 U
3.7 U
2.7 U
117 B
0.1 U
0.3 U
5.4 U
0.8 U

68.6
2.1 UJ
171
30 J
8.9 U
0.1 U
12 B

3.2 U
1 U

4.7 U
1 U

100

PZ-18D

02/09/99

19.1 U
3.7 U

18.9
258
0.1 U
0.3 U
1.4 U
0.8 U

0.92 U
2.1 UJ

14600
1.8 UJ
190
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
23.5 U

PZ-18S

02/09/99

5.5 U
3.7 U
2.7 U
206
0.1 U
0.3 U
1.7 U
2.2 B
2.5 U
2.1 UJ
137 U
1.8 UJ

649
0.1 U
6.6 B
3.2 U

1 U
4.7 U

1 U
154

PZ-19D

02/08/99

40.6 U
3 7 1 1«/ LI

19
24.9 B
0.1 U
0.3 U
1.7 U
0.8 U

0.63 U
2.1 U

1890
1.8 U

61.9
0.1 U
1.9 B
3.2 U

1 U
4.7 U

1 U
4.1 U

PZ-19S

02/04/99

365
• 1 7 1 1o. / u
9.1 B

66.3 B
0.1 U
0.3 U

on A20.4
i o n\.£ a
2 Q II.O \J

2.1 U
7040
I D 1 1.0 U
362
0.1 U

15.4 B
*\ 0 1 |O.^£ U

) u
4.7 U
•1 •! 1 1o.o u

27.8 U

Data Qualifiers:
(1 Analyzed for but rv
J rsllmatod value.
I) Value Is less than tf

(::\WlflOOWS\irMI'\-MEOOOOA.WU3 Flshbeck. Thompson. Carr & lluber. Inc.



4 of A
Table 2 • Inorganic Di
Baseline Groundwater I
lonlo City I ancifill
June 1999

Well Number
Comment
Collection Date
Parameter
Aluminum. Total
Antimony. Total
Arsenic. Total
Rnrium. Total
Moryllium, Total
Cadmium. Total
Chromium. Total
Cobolt. Total
Cop[>er, Total
Cyanide
Iron. Totaj
loud. Total
Marvjanese. Tote
Mercury, Total
Nickel. Total
Selenium. Total.
Silver, Total
Thallium. Total
Vanadium, Total
/Inn. fetal

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

PZ-20D

02/11/99

11.3 U
3.7 U

13.9
20.8 0
0.1 U
0.3 U
1.9 U
0.8 U

45.1
10.3 J

5380
23.1 J
82.8
0.1 U
1.5 D
3.2 U

1 U
4.7 U

1 U
84.6

PZ-21D

02/16/99

25 U
3.7 U

10.9
49.6 B
0.1 U
0.3 U
9.1 B
0.8 U

0.78 U
2.1 UJ

7170
1.8 U

238
0.1 U
5.7 B
3.2 U

1 U
5 B
1 U

98

P2-21S

02/16/99

34.1 U
3.7 U

37.6
87.2 B
0.1 U
0.3 U
1.9 B
2.4 B
43
2.1 UJ

10900
13.1
1040

0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
30

PZ-22D

02/08/99

6 U
3.7 U
2.7 U

24.3 B
0.1 U
0.3 U
1.9 U
0.8 U
0.5 U
2.1 U

1640
1.8 U

31.8
0.1 U
1.3 B
3.2 U

1 U
4.7 U

1 U
23.3 U

PZ-23

02/08/99

922
3.7 U
2.7 U

34.2 B
0.1 U
0.3 U

87.1
10.2 B
4.8 U
2.1 U

4530
1.8 U

357
0.1 U
784
3.2 U

1 U
4.7 U
1.7 U

46.4

Field Blank
HI

02/03/99

3.7 U
3.7 U
2.7 U
0.2 U
0.1 U
0.3 U

0.96 U
0.8 U
0.5 U
2.4 B

18.8 U
1.8 U
0.2 U
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
4.3 B

Field Blank
#2

02/08/99

3.7 U
3.7 U
2.7 U
0.2 U
0.1 U
0.3 U
1.8 U
0.8 U
0.5 U
2.1 U
22 U
1.8 U

0.45 U
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
7.8 B

Field Blank
#3

02/09/99

111 B
3.7 U
2.7 U
1.4 U
0.1 U
0.3 U
2.1 U
0.8 U
0.5 U
2.1 UJ
185
1.8 UJ
8.5 U
0.1 U
1.3 U
3.2 U

1 U
4.7 U

1 U
5.3 B

Field Blank
#4

02/15/99

16.6 U
3.7 U
2.7 U
0.2 U
0.1 U
0.3 U

0.96 U
0.8 U
0.5 U
2.1 UJ

18.8 U
1.8 UJ
0.2 U
0.1 U
1.3 U
3.2 U

1 B
4.7 U

1 U
3 B

Dale i Qualifiers:
U Analyzed for but r>
J Estimated value.
U Value Is less than n

i: \WINnOWS\1fMP\-MCOOOOA.WB3 Flshbeck, Thompson. Corr & lluber. Inc.
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Risk Tables



HUMAN HEALTH RISK TABLE 1
SUMMARY OF RISK FOR A GENERAL WORKER

IONIA CITY LANDFILL
(Page 1 of 1)

Chemical
AratBSftU

Oral lahalatioa Dermal

Ak
Sediment MM7 n»t«l
Derasal lakalatioa

Ail
< Air Stripptr Date)

iBhatetkm
Chemical-Specific

Subtotal
%of
Total

MLE Risk Estimates
Arsenic
Benzene
Benzo(a)Pyrene
Cadmium
Dichloroethene, 1,1-
Methylene Chloride
Trichloroethene
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

6.6E-07 6.8E-10 6.2E-08

1.4E-1I

7.5E-12 I.6E-16 1.7E-11

6.6E-07 6.9E-10 6.2E-08
70.1% 0.1% 6.5%

4.6E-08

4.9E-08

4.1E-12

9.5E-08
10.1%

1.2E-10

6.8E-10

9.3E-11
1.2E-07
1.2E-07
13.2%

7.7E-07
1.2E-IO
4.9E-08
1.4E-11
6.8E-10
2.9E-11
9.3E-I1
1.2E-07
9E-07
100.0%

81.6%
0.0%
5.2%
0.0%
0.1%
0.0%
0.0%
13.1%
100.0%

RME Risk Estimates
Arsenic
Benzene
Benzo(a)Pyrene
Cadmium
Dichloroethene, 1,1-
Methylene Chloride
Trichloroethene
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

8.25E-06 8.45989E-09 7.68E-07

4.4E-IO

6.7E-I1 I.5E-15 1.5E-10

8.2E-06 8.9E-09 7.7E-07
75.5% 0.1% 7.0%

8.39034E-07

3.2E-07

4.2E-11

1.2E-06
10.6%

7.0E-10

4. IE-09

5.5E-10
7.3E-07
7.4E-07

6.8%

9.9E-06
TOE- 10
3.2E-07
4.4E-10
4. IE-09
2.6E-10
5.5E-10
7.3E-07
IE-05
100.0%

90.3%
0.0%
2.9%
0.0%
0.0%
0.0%
0.0%
6.7%

100.0%



c r
HUMAN HEALTH RISK TABLE 2

SUMMARY OF RISK FOR AN EXCAVATION WORKER
IONIA CITY LANDFILL

(Page 1 of 1)

Chemical Oral
Area B Soil

Inhalation

All
(1987 Data)

Dermal Inhalation

Air
(Air Stringer Data)

Inhalation
Chemical-Specific % of

Subtotal Total
MLE Risk Estimates

Arsenic
Benzene
Cadmium
Dichloroethene, 1,1-
Methylene Chloride
Trichloroethene
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

1.8161E-07

2.0E-12

1.8E-07
97.0%

2.034 17E- 10

4.2E-12

4.9E-17

2.1E-10
0.1%

1.7605E-09

4.9E-13

1.8E-09
0.9%

3.4E-12

2.0E-11

2.6E-12
3.5E-09
3.6E-09

1.9%

1.8E-07
3.4E-12
4.2E-12
2.0E-1 1
2.5E-12
2.6E-12
3.5E-09
2E-07
100.0%

98.1%
0.0%
0.0%
0.0%
0.0%
0.0%
1.9%

100.0%

RME Risk Estimates
Arsenic
Benzene
Cadmium
Dichloroethene, 1,1-
Methylene Chloride
Trichloroethene
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

3.8009E-07

3.1E-12

3.8E-07
98.0%

4.25723E-10

2.2E-11

7.4E-17

4.5E-10
0.1%

3.6845E-09

7.4E-13

3.7E-09
1.0%

3.4E-12

2.0E-11

2.6E-12
3.5E-09
3.6E-09
0.9%

3.8E-07
3.4E-12
2.2E-11
2.0E-11
3.8E-12
2.6E-12
3.5E-09
4E-07
100.0%

99.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0:9%

100.0%



HUMAN HEALTH RISK TABLE 3
SUMMARY OF RISK FOR A RESIDENT ADULT

IONIA CITY LANDFILL
(Page 1 of 1)

Chemical Oral
Sail

Inhalation Dermal
Sediment
Dermal

Air
Surface Water HM7 Data!

Oral Dermal Inhalation

Air
I Air Stripper Data)

On-Site
Inhalation

Off-Site
Inhalation

Chemical-Specific

Subtotal

%of

Total
MLE Risk Estimates

Arsenic
Bcn/cnc
l)cnxo(a)l>yrenc
Cadmium
Dichloroclhene. 1,1-
Dichloropropene, C is- 1,3-
Mcthylcne Chloride
N-N itrosodipheny lamine
Trichlorocthenc
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

4.9E-07

2.2E-08

1.6E-12

5. IE-07
34.5%

3.I4146E-11

1.2E-I3
2.0E-I2

2.1E-18

3.4E-II
0.0%

2.28E-08

I.OE-08

1.8E-12

3.3E-08
2.2%

1.96685E-08

2. IE-08

1.8E-I2

4. IE-08
2.8%

7.17E-08
1. IE-09

6.8E-09
2.7E-10
5.2E-10

8.0E-08
5.4%

8.342E-09
1.4E-08

1.4E-10
1.2E-09

2.3E-08
1.6%

4.4E-1 1

2.6E-10

3.5E-11
4.6E-08
4.7E-08

3.1%

7. IE-10

4. IE-09

5.6E-10
7.4E-07
7.5E-07
50.3%

6. IE-07
1.6E-08
5.3E-08
2.0E-12
4.4E-09
6.8E-09
4.2E-IO
I.7E-09
5.9E-10
7.9E-07
IE-06
100.0%

41.3%
1.1%
3.6%
0.0%
0.3%
0.5%
0.0%
0.1%
0.0%
53.1%
100.0%

RME Risk Estimates
Arsenic
Bcn/.cne
lknzo(a)Pyrcnc
Cadmium
Dichloroethenc, 1,1-
Dichloropropene, Cis-1,3-
Mcthylenc Chloride
N-Nitrosodiphenylamine
Trichlorocthene
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

4.22E-06

1.5E-07

2. IE-11

4.4E-06
46.4%

5.40548E-10

I.6E-I2
3.2E-I1

5.7E-17

5.7E-10
0.0%

1.962E-07

6.7E-08

2.4E-1 1

2.6E-07
2.8%

4.02736E-07

l.SE-07

2.0E-1 1

5.6E-07
5.9%

9.56E-07
1.5E-08

9. IE-08
3.8E-09
1.8E-08

1. IE-06
11.5%

1.112E-07
I.8E-07

1.9E-09
4. IE-08

3.4E-07
3.6%

2.9E-10

1.7E-09

2.3E-10
3. IE-07
3. IE-07

3.3%

2.4E-09

I.4E-08

1.9E-09
2.SE-06
2.5E-06
26.5%

5.9E-06
2.0E-07
3.7E-07
3.2E-I1
1.5E-08
9. IE-08
5.8E-09
5.8E-08
2. IE-09
2.8E-06
9E-06
100.0%

62.6%
2.1%
3.9%
0.0%
0.2%
1.0%
0.1%
0.6%
0.0%
29.5%
100.0%

C



HUMAN HEALTH RISK TABLE 4

EXPOSURE POINT CONCENTRATIONS FOR COIs IN AIR (AIR STRIPPER DATA)1

IONIA CITY LANDFILL
(Page 1 of 1)

Exposure Point Concentration (mg/m3)
Chemical
Benzene
Chloroethane
Dichloroethane, 1,1-
Dichloroethene, 1,1-
Dichloroethene, cis-1,2-
Dichloroethene, trans-1,2-
Trichloroethane, 1,1,1-
Trichloroethene
Vinyl Chloride

On-Site
1. IE-06
4.7E-06
2.9E-05
l.OE-06
7.0E-05
1. IE-06
9.2E-07
3.9E-06
1. IE-04

Off-Site
3.5E-07
1.5E-06
9. IE-06
3.2E-07
2.2E-05
3.3E-07
2.9E-07
1.3E-06
3.3E-05

a Derived using Michigan Department of Environmental Quality methodology (see Appendix B).

G:\Cl.inNTS\C-Hi;MRISK\ionia-hh\final\AIRSTRIPPi;R.XI-S 6/5/0° '' ™ AM



HUMAN HEALTH RISK TABLE 5
SUMMARY OF RISK FOR ADULT FISH INGESTION

IONIA CITY LANDFILL
(Page 1 of 1)

Chemical

Chemical-Specific
Fish
Oral Subtotal

%of

Total
MLE Risk Estimates

Arsenic
Benzene
Dichloropropene, Cis-1,3-
Methylene Chloride
N-Nitrosodiphenylamine

Pathway-Specific Subtotal

8.784E-07
9.2E-08
5.5E-07
4.8E-09
4.0E-07
1.9E-06

8.8E-07
9.2E-08
5.5E-07
4.8E-09
4.0E-07
2E-06

45.8%
4.8%
28.5%
0.2%
20.7%
100.0%

RME Risk Estimates
Arsenic
Benzene
Dichloropropene, Cis-1,3-
Methylene Chloride
N-Nitrosodiphenylamine

Pathway-Specific Subtotal

2.928E-06
3. IE-07
1.8E-06
1.7E-08
3.4E-06
8.5E-06

2.9E-06
3. IE-07
1.8E-06
1.7E-08
3.4E-06
8E-06

34.7%
3.6%

21.6%
0.2%
40.0%
100.0%

c



HUMAN HEALTH RISK TABLE <
SUMMARY OF Hll FOR GENERAL WORKER

IONIA CITY LANDFILL
(Pap 1 of 1)

Chemical Oral
Art. B Sail

Uhalatioa Dermal

Ait
SfMmtml l\m n.t.>

Dermal UkalatxM

Aji
(Air SrrippCT D.U1

IikalatMMi
Chemical-Speciric % of

Sabutal Tfltml

Aluminum
Antimony
Arsenic
Barium
Benzene
BenzoU)Pyrcnc
Butyl Benzyl Phdulue
Cadmium
Chloroelhane
C'hromium
Bichlorocthane. I . I -
Dichloroelhene. I . I -
1 )ichloroelhene. cis- 1 ,2-
Dichloroethene, Irans- 1 .2-
Iron
Manganese
Melhylcnc Chloride
Selenium
Silver
Trichloroclhane. I.I.I-
Trichloroethcne
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

7.00E-03

245E-02
2 IOE-03

362E-04

1 27E-05
2.1 IE-09

7.34E-09
SOOE-02
I06E-02
2.76E-07

9SE-02
479%

7. 18E-07

2.S2E-06
1.08E-05

7.42E-OS

4.99E-08
2.I6E-I3

7.53E-I3
513E-06
3.64E-03
1.9SE-I2

3.7E-03
1.9%

6.38E-04

2.28E-03
1.9 IE-03

1.32E-03

1 ISE-04
48IE-09

I.67E-08
456E-02

6.30E-07

5.2E-02
26.3%

2.80E*04
4.50E-03
1. TOE-03

3.76E-07
3.79E-OS
3.00E-03

6.49E-05
2.23E-09

1 I2E-08
326E-02

153E-07
554E-06
2.63E-05

2.6SE-04

4.2E-02 2.7E-04
21.4% 0.1%

4.24E-05

I.06E-07

I87E-06
7.24E-06
4.56E-05
3.43E-07

2.07E-07
830E-08
4.5TE-03
4.7E-03

2.4%

7.92E-03
4.50E-03
2.85E-02
4.02E-03
4.24E-05
3.76E-07
379E-08
4.69E-03
I.06E-07
I.93E-04
18SE-06
7.24E-06
456E-05
3.78E-07
I2SE-OI
I42E-02
I.06E-06
554E-06
263E-05
2.68E-04
830E-08
4.57E-03

2E-«I
100.0%

4.0%
2.3%
14.5%
2.0%
0.0%
0.0%
0.0%
2.4%
0.0%
0.1%
0.0%
0.0%
00%
0.0%

65.0%
7.2%
0.0%
0.0%
0.0%
0.1%
0.0%
2.3%

100.0%

Aluminum
Antimony
Arsenic
Barium
Benzene
Benzo(a)Pyrcnc
Butyl Benzyl Phthalaic
Cadmium
Chloroelhane
Chromium
UichloroMhane. 1,1-
DichloroMhene. 1.1-
Dichloroethene. cis- 1 ,2-
Dichloroethene. Irans- 1 ,2-
Iron
Manganese
Methylene Chloride
Selenium
Silver
Trichlorocthane. 1.1,1-
Trichloroethene
Vinyl Chloride _____________

Pathway-Specific Subtotal

86IE-03

5 I3E-02
3.53E-03

19E-03

1 5E-05
24E-08

7.3E-08
64E-02
1 6E-02
42E-07

1 5E-01
450%

883E-07

526E-06
1 8IE-04

3.9E-07

S.8E-OS
2.4E-I2

7.5E-12
66E-06
5.4E-03
3.0E-I2

5.6E-03
1.7%

7.85E-04

4.7SE-03
3.22E4)3

7.0E-03

1 3E-04
5.4E-08

I.7E-07
58E-02

9.5E-07

74E-02
230%

5.67E-04
49IE-03
5.22E-03

4.IIE-06
3.SE-07
3.SE-03

7.7E-05
2.2E-OS

1. IE-07
7.1E-02

26E-07
70E-06
42E-05

4.3E-04

9.2E-02 4.3E-04
286% 0.1%

4.2E-05

1. IE-07

1.9E-OS
7.2E-06
4.6E-04
3.4E-06

2. IE-07
8.3E-08
46E-03
5 IE-03

1.6%

I.OE-02
49E-03
0. IE-02
6.9E-03
4.2E-05
4. IE-06
3.8E-07
I.3E-02
1. IE-07
2.3E-04
19E-05
7.2E-06
4.6E-04
38E-06
2.0E-OI
2. IE-02
I6E-06
7.0E-06
42E-05
43E-04
83E-OS
46E-03
3E-OI
100.0%

3.1%
1.5%

19.0%
2.1%
0.0%
0.0%
0.0%
3.9%
0.0%
0.1%
0.0%
0.0%
0.1%
0.0%

62.0%
6.6%
0.0%
0.0%
0.0%
0.1%
0.0%
14%

1000%

NA Not applicable



HUMAN HEALTH RISK TABLE 7
SUMMARY OF His FOR AN EXCAVATION WORKER

IONIA CITY LANDFILL
(Page 1 of 1)

Chemical Oral
Area B Soil

Inhalation

Ak
<1987 Datal

Dermal Inhalation

Ait
(Air Strippgr Data!

Inhalation
Chemical-Specific

Subtotal
V. of
Total

MLE HI Estimates
Aluminum
Arsenic
Barium
Benzene
Cadmium
Chloroe thane
Chromium
Dichlorocthanc, 1,1-
Dichloroethene, 1,1-
Dichloroethene, cis-1,2-
Dichloroethcnc, Trans- 1 ,2-
Iron
Manganese
Mclhylenc Chloride
Trichloroethane, 1.1,1-
Trichloroethenc
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

9.8 IE-02
3.44E-01
2.94E-02

5 IE-03

I.8E-04
3.0E-08

I.OE-07
7.0E-01
1.5E-OI
3.9E-06

1.3E+00
90.5%

1.10E-05
3.85E-05
I.65E-04

1 IE-06

7.6E-07
3.3E-12

1.2E-11
7.9E-05
5.6E-02
3.0E-11

5.6E-02
3.8%

9.32E-04
3.33E-03
2.79E-03

1.9E-03

1.7E-04
7.0E-09

2.4E-08
6.7E-02

9.2E-07
3.9E-04

7.6E-02 3.9E-04
5.2% 0.0%

6.2E-05

1.6E-07

2.7E-06
1. IE-05
6.7E-05
5.0E-07

3.0E-07
1.2E-07
6.7E-03
6.8E-03
0.5%

9.9E-02
3.5E-OI
3.2E-02
6.2E-05
7.0E-03
I.6E-07
3.5E-04
2.8E-06
1. IE-05
6.7E-05
6.3E-07
7.7E-OI
2.0E-01
4.8E-06
3.9E-04
I.2E-07
6.7E-03
IE-HK)
100.0%

6.8%
23.7%
2.2%
0.0%
0.5%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
52.4%
13,9%
0.0%
0.0%
0.0%
0.5%

100.0%

RME HI Estimates
Aluminum
Arsenic
Barium
Benzene
Cadmium
Chloroe thane
Chromium
Dichlorocthanc, 1,1-
Dichloroelhene, 1,1-
Dichloroethene, cis-1,2-
Dichloroethene, Trans- 1 ,2-
Iron
Manganese
Methylcne Chloride
Trichloroethane, 1,1,1-
Trichloroethene
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

1.2IE-01
7.19E-01
4.94E-02

2.7E-02

2. IE-04
3.3E-08

l.OE-07
9.0E-01
2.2E-01
5.9E-06

2.0E+00
91.1%

1.35E-05
8.06E-05
2.77E-04

6.0E-06

8.9E-07
3.7E-12

1.2E-11
l.OE-04
8.3E-02
4.6E-11

8.4E-02
3.7%

1.15E-03
6.97E-03
4.69E-03

l.OE-02

2.0E-04
7.9E-09

2.4E-08
8.5E-02

1.4E-06
6.3E-04

1. IE-01 6.3E-04
4.9% 0.0%

6.2E-05

1.6E-07

2.7E-06
1. IE-05
6.7E-05
5.0E-07

3.0E-07
1.2E-07
6.7E-03
6.8E-03

0.3%

1.2E-OI
7.3E-01
5.4E-02
6.2E-05
3.7E-02
1.6E-07
4.0E-04
2.8E-06
1. IE-05
6.7E-05
6.3E-07
9.8E-01
3.0E-OI
7.2E-06
6.3E-04
1.2E-07
6.7E-03
2E+00
100.0%

5.5%
32.5%
2.4%
0.0%
1.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
44.0%
13.6%
0.0%
0.0%
0.0%
0.3%

100.0%

NA Not applicable



HUMAN HEALTH RISK TABLE I
SUMMARY OF Hb FOR A RESIDENT ADULT

IONIA CITY LANDFILL
(PaieloM)

Chemical Oral
Sal

liaalattM

Air
SfMm*ml SurtmrtWumr MM7 IWt.l

Derail Deraial Oral Denial UkalaH««

^lr S«ripn«r Dalai
O.-SJI.

Ukalaiio*
Off-Silt

Uhalalloa

Ckeaucat-Spenfic

Sabto**'

V. of

Total

Aluminum
Antimony
Arsenic
Birium
Benzene
Benzo(a)Pyrene
Butyl Benzyl Phthalale
Cadmium
Chlorodhane
Chromium
Dichloroethanc. l . l -
Dichloroethene. I . I -
Dichloroethene. cit-1.2-
Dichloroelhene, trans- 1 ,2-
DKhloropropene. C is- 1.3
Iron
Manganese
Methylene Chloride
N-NkroHdipnenylanutt
Selenium
Silver
Trichloroethane, 1.1,1-
Trichloroelhene
Vinyl Chloride

Pathway-Specific Subtotal
% of Total

Aluminum
Antimony
Anenk
Barium
Benzene
Beiuo(a)Pyrcnc
Butyl Benzyl Phthalale
Cadmium
Chloroeihane

Dichlorocdiane. 1,1-
Dichloraethene. 1,1-
Dichlorocihene.ci>-l.2-
Oichloroethene, vans- 1.2-
DicnJoropropene. Cis 1,3-
Iron
Manganese
Methylene Chloride
N Nkrojodiphenylamine
Selenium
Cilw*rsilver
Trichloroelhane. 1,1.1-
Trichloroethene
Vinyl Chloride _________

Pathway-Specific Subtotal

8 47E-03
276E-04

7 83E-07
1 33E-07
389E-04

2 47E-06

98E-09

1 I8E-O2
306E-03
270E-08

45IE-05
I68E-05

26E-02
304%

3 73E-03

2 I9E-02
1 I6E-03

1 57E-06
3 62E-07
9 I4E-O4

589E-O6

1 96E-08

309E-02
I40E-02
I09E-07

I68E-04
494E-05

543E-08
8 83E-07

S02E-I2
8SOE-I3
499E-09

608E-IO

6.3E-I4

73SE-M
65IE-05
1 2IE-14

2I9E-IO
1 I9E-07

67E-05
OlVt

47IE-08

280E-07
743E-06

20IE-I I
464E-I2
234E-OI

29IE-09

25IE-I3

396E-07
602E-04
975E-I4

2I5E-09
1 1 IE-06

394E-04
1 26E-04

357E-07
605E-08
7 IOE-O4

1 13E-05

1. IE-08

5 39E-03

307E-08

257E-06
366E-06

67E-03
80%

I.70E-04

I02E-03
528E-04

7 I4E-07
I65E-07
I67E-03

2 69E-OS

223E-08

1 4 IE-02

I24E-07

957E-06
1 07E-05

1 8E-02

900E-04
340E-04

75IE-07
7S9E-OS
60IE-04

1 30E-05
446E-09

2.2E-08

652E-03

305E-08

I I IE-06
526E-06

84E-03
100%

2 27E-04
I96E-03
209E-03

164E-06
I.52E-07
1 54E-03

309E-05
892E-09

446E-08

31 IE-02

I04E-07

28IE-O6
I69E-05

37E-02

3 I8E-03
1 24E-03

978E-04

736E-04

I96E-06

1 47E-OS
978E-04

27IE-04
473E-06
4I6E-05

3 63E-03
1 44E-04

1 23E-02

3 36E-03

I99E-06

237E-05

2.43E-06
948E-OS

1 I2E-03

74E-03 20E-02 1 IE-03
89% 232% 13%

1 7SE-02
496E-03

3.9IE-03

S02E-03

7S3E-06

i 87E-05
39IE-03

794E-03
I96E-05
423E-04

44E-02

I99E-02
577E-04

49IE-02

229E-02

794E-06

947E-OS

IOOE-05
965E-O>

1 82E-03

94E-02 I8E-03

7 4 IE-06

1 86E-08

327E-O6
1 27E-O6
798E-05
600E-07

362E-OS
1 4SE-08
800E-04
89E-04

11%

1 48E-OS

372E-08

654E-06
2S3E-06
1 60E-04
1 20E-06

7 24E-08
290E-08
I60E-03
1 8E-03

1 I9E-04

2 98E-07

523E-05
203E-OS
1 28E-03
960E-06

579E-07
232E-07
I2SE-02
14E-02
170%

1 I9E-04

298E-07

523E-05
203E-OS
1 28E-03
960E-06

5 79E-07
232E-07
1 28E-02
I4E-02

1 62E-03
7 70E-03
1 06E-02
402EJM
1 34E-02
1 89E-06
2 69E-07
5 79E-03
3 I7E-07
2 67E-05
5 95E-05
2I5E-05
1 36E-03
486E-OS
978E-04
237E-02
339E-03
724E-06
1 36E-04
4ttE-0$
259E-OS
1 I2E-03
247E-07
1 36E-02
IE«
1000%

4 I3E-03
393E-02
3 OSE-02
1 69E-03
53IE-02
392E-06
679E<7
320E-02
335E-07
6 36E-05
746E-OS
228E-05
1 44E-03
I64E-04

225E-02
2 99E-05

I80E-04
7 82E-05
1 82E-03
26IE-07
1 44E-02
2E-OI

1 9%
92%
126%
05%
159%
00%
00%
69%
00%
00%
0 1%
00%
1 6%
0 1%
12%

282%
40%
00%
02%
01%
00%
13%
00%
162%

1000%

20%
195%
15 1%
08%
263%
00%
00%
159%
00%
00%
00%
00%
07%
0 1%

II 2%
00%

0 1%
00%
09%
00%
7 1%

1000%

NA Not «pplic*blc



HUMAN HEALTH RISK TABLE »
SUMMARY OF Hll FOR A RESIDENT CHILD

IONIA CITY LANDFILL
(PattleT I)

Chemical

Aluminum
Antimony
Anenic
Barium
Benzene
Benzo(a)Pyrene
Bulyl Benzyl Phthalate
Cadmium
Chloroeihane
Chiomium
Dichloroethane, I . I -
Dichloroelhene. 1,1-
Dichloroethene.cn- 1.2-
Dichloroethene, Irani- 1.2-
Dichloropropene, Cis- 1,3-
Iron
Manganese
Mclhylenc Chloride
N NuroiodiphenyUmine
Selenium
Silver
rnchloroethane. 1.1,1-
rnchlofoethene
Vinyl Chloride

Pathway-Specific Subtotal
V.ofToul

Oral

1 40E-02

79IE-02
2 57E-03

73IE-07
1 24E-07
3 63E-03

2 30E-05

9 I3E-09

1 IOE-01
2 85E-02
2 52E-07

4 2 IE-04
1 57E-04

24E-OI
492%

Soil
lahalatioa

2 24E-08

1 27E-07
2 06E-07

1 17E-I2
1 98E-I3
1 I6E-08

1 42E-09

1 46E-14

1 77E-07
1 53E-04
2 8 I E - I 4

675E-IO
4 40E-07

1 SE-04
00%

Deraial

607E-04

3 5 IE-03
1 I2E-03

3 I8E-07
5 38E-08
6 32E-03

1 OOE-04

993E-09

4 80E-02

2 74E-07

2 29E-05
3 26E-05

60E-02
123%

t.illal.aldCflUUU
Dermal

499E-04
80IE-03
303E-03

669E-07
675E-08
5 3SE-03

1 I5E-04
397E-09

1 99E-08

58IE-02

2 72E-07

986E-06
468E-05

75E-02
I55S

Surfa

Oral
MLE HI

1. IE-02
5.8E-03

4.6E-03

3.4E-03

9 I3E-07

68SE-06
457E-04

1 26E-03
22IE-05
1 94E-04

3 IE-02
63%

Air

Dermal lakalatioa
Estimates

86E-03
3.4E-04

2.9E-02

g.OE-03

47IE-07

562E-06

576E-06
225E-04

262E-03

4 6E-02 2 6E-03
95% 05%

Air
tAir Stripper Dalai

Oa.Sil.

Uaalirioa

1 73E-05

4 35E-08

7 63E-07
296E-06
186E-05
1 40E-07

8 45E-08
339E-08
187E-03
1 9E-03
04%

Olf-Sll.
lakalatioa

277E-04

6 95E-07

1 22E-05
473E-05
2 98E-04
2 24E-06

1 35E-06
S42E-07
299E-02
3 IE-02
63%

Ckenical-Sneeific
Subtotal

1 5 IE-0 2
3 I5E-02
9 I7E-02
3 69E-03
340E-02
1 72E-06
24SE-07
2 67E-02
739E-07
2 39E-04
I44E-05
5 03E-05
329E-04
459E-04

2 I6E-OI
299E-02
286E-05
4 I9E-04
454E-04
237E-04
2 62E-03
576E-07
3 I7E-02

SE-OI
1000%

Total

3 1%
6 5%
189%
0 8%
70%
00%
00%
55%
00%
00%
00%
00%
0 1%
0 1%

446%
62%
00%
0 IV.
0 1%
00%
05%
00%
65%

1000%

RME HI Estimates
Aluniinuni
Antimony
Arsenic
barium
Benzene
Benzo(a)Pyrene
Butyl Benzyl Phthalate
Cadmium
Chloroelhane
Chromium
Dichloroethane. I . I -
Oichloroetbene, I .I-
Dichloroethene,cii- 1,2-
Dichloroethene, tints- 1 .2-
Dichlotopropoie. Cis- 1.3-
Iron
Manganese
Methykn* Chloride
N-Nitrosodiphenylamine
Selenium
Silver
Tiichloroethane. I . I . I -
Tnchloroethene
Vinyl Chloride

V. of Total

3 48E-02

204E-OI
1 08E-02

1 46E-06
3 38E-07
8 53E-03

5 50E-05

1 83E-08

, 288E-OI
1 3 IE-01
1 02E-06

1 57E-03
46IE-04

68E-OI
42 1%

1 I2E-07

6 S4E-07
1 73E-06

468E-I2
1 08E-I2
547E-0*

678E-09

585E-I4

9 24E-07
1 4 IE-03
227E-I3

502E-09
258E-06

1 4E-03
0 1%

906E-03
470E-03

6 36E-07
1 47E-07
1 48E-02

239E-04

I99E-08

1 25E-OI

I.I IE-06

8 S2E-05
9 56E-05

1 6E-OI
97%

2 02E-03
1 75E-02
1 86E-02

1 46E-06
1 35E-07
1 37E-02

275E-04
795E-09

397E-08

2 76E-OI

9 27E-07

250E-OS
1 5IE-04

33E-OI
20 4%

8 I5E-02
23IE-02

1 83E-02

234E-02

36SE-06

274E-05
1 83E-03

3 70E-02
9 I3E-05
19SE-03

1 9E-OI
II 6V.

472E-02
1 37E-03

1 I7E-01

544E-02

I89E-06

22SE-05

2 38E-05
229E-03

4 2SE-03

22E-OI 43E-03
138% 03%

3 46E-05

8 69E-08

1 53E-O6
59IE-06
3 72E-05
280E-07

1 69E-07
6 78E-08
3 73E-03
38E-03
02%

277E-04

69SE-07

1 22E-05
4 73E-05
298E-04
224E-06

1 35E-06
5 42E-07
299E-02
3 IE-02

1 9V.

3 8E-02
1 SE-OI
26E-OI
1 6E-02
1 4E-OI
36E-06
62E-07
1 IE-01
78E-07
S7E-04
I9E-05
53E-05
39E-04
1 8E-03

69E-OI
1 7E-OI
1 2E-04
43E-03
1 7E-03
7 IE-04
43E-03
6 IE-07
34E-02

1000%

24%
91%
159%
1 0%
84%
00%
00%
71%
00%
00%
00%
00%
00%
0 1%

428%
10 5%
00%
03%
01%
00%
03%
00%
2 1%

1000%



HUMAN HEALTH RISK TABLE 10
SUMMARY OF His FOR ADULT FISH INGESTION

IONIA CITY LANDFILL
(Page 1 of 1)

Chemical-Specific

Chemical
Fish
Oral Subtotal

%of

Total
MLE HI Estimates

Arsenic
Benzene
Cadmium
Dichloroethane, 1,1-
Dichloroethene, trans-1,2-
Dichloropropene, Cis-1,3-
Manganese
Methylene Chloride
N-Nitrosodiphenylamine

Pathway-Specific Subtotal

1.52E-02
8.22E-02
4.07E-01
6.85E-05
8.73E-04
7.88E-02
1.04E-01
8.28E-05
3.16E-02
7.2E-01

1.52E-02
8.22E-02
4.07E-01
6.85E-05
8.73E-04
7.88E-02
1.04E-01
8.28E-OS
3.16E-02

7E-01

2.1%
11.4%
56.5%
0.0%
0.1%
10.9%
14.5%
0.0%
4.4%

100.0%
RME HI Estimates

Arsenic
Benzene
Cadmium
Dichloroethane, 1,1-
Dichloroethene, trans-1,2-
Dichloropropene, Cis-1,3-
Manganese
Methylene Chloride
N -Nitrosodiphenylamine

Pathway-Specific Subtotal

1.52E-02
8.22E-02
6.94E-01
6.85E-05
8.73E-04
7.88E-02
7.64E-01
8.56E-05
8.04E-02
1.7E-KK)

1.52E-02
8.22E-02
6.94E-01
6.85E-05
8.73E-04
7.88E-02
7.64E-01
8.56E-05
8.04E-02
2E+00

0.9%
4.8%

40.5%
0.0%
0.1%
4.6%
44.5%
0.0%
4.7%

100.0%

NA Not applicable.



HUMAN HEALTH RISK TABLE 11
SUMMARY OF His FOR CHILD FISH INGESTION

IONIA CITY LANDFILL
(Page 1 of 1)

Chemical
Fish
Oral

Chemical-Specific
Subtotal

%of
Total

MLE HI Estimates
Arsenic
Benzene
Cadmium
Dichloroethane, 1,1-
Dichloroethene, trans-1,2-
Dichloropropene, Cis-1,3-
Manganese
Methylene Chloride
N-Nitrosodiphenylamine

Pathway-Specific Subtotal

3.54E-02
1.92E-01
9.49E-01
1.60E-05
2.04E-04
1.84E-02
2.43E-01
1.93E-04
7.37E-02
1.5E+00

3.54E-02
1.92E-01
9.49E-01
1.60E-05
2.04E-04
1.84E-02
2.43E-01
1.93E-04
7.37E-02

2E-KM)

2.3%
12.7%
62.8%
0.0%
0.0%
1.2%

16.1%
0.0%
4.9%

RME HI Estimates
Antimony
Arsenic
Benzene
Cadmium
Dichloroethane, 1,1-
Dichloroethene, trans-1,2-
Dichloropropene, Cis-1,3-
Manganese
Methylene Chloride
N-Nitrosodiphenylamine

Pathway-Specific Subtotal

O.OOE+00
3.54E-02
1.92E-01
1.62E+00
1.60E-05
2.04E-04
1.84E-02

1.78E+00
2.00E-04
1.88E-01
3.8E-HX)

O.OE-KK)
3.5E-02
1.9E-01
1.6E-KX)
1.6E-05
2.0E-04
1.8E-02
1.8E+00
2.0E-04
1.9E-01
4E-HM)

0.0%
0.9%
5.0%

42.2%
0.0%
0.0%
0.5%

46.5%
0.0%
4.9%

NA Not applicable.



Ecological Risk Table 1
Exposure:Benchmark Hazard Quotients (HQs) for Aquatic Invertebrates and Fish

Potentially Exposed to PCOIs in Surface Water

rhronic Hazard Quotient*

PCOI
Arithmetic

Maximum Mean

Chronic Acute Hazard Quotient
Benchmark Arithmetic

Type Maximum Mean

Acute
Benchmark

Type

Water Quality
Benchmark
Reference

Organic Chemicals

N-N itrosodiphenylamine 0.12 0.04 Tier II 0.007 0.002 Tier 11 Suter&Tsao(1996)
Inorganic Chemicals

Aluminum

Cadmium
Cobalt

Lead
Manganese

18.6

1.92
0.21
0.22
7.94

4.20

0.72
0.06
0.14

1.08

CCC 2.16
FCV 0.75
FCV 0.06
FCV 0.03

Tier 1 1 0.41

0.49
0.28
0.02
0.02
0.06

CMC
AMV
AMV
AMV
Tier II

USEPA(1998)
MDEQ(1998)
MDEQ(1998)

MDEQ(1998)
Suter&Tsao(1996)

Other

pH acceptable' Tier II acceptable0 Tier 11 USEPA(1998)

a Chronic Hazard Quotient = Maximum or arithmetic mean concentration / Chronic screening benchmark for surface water,
b Acute Ha/ard Quotient = Maximum or arithmetic mean concentration / Acute screening benchmark for surface water,
c Minimum and maximum detected concentrations are within the acceptable range for pH (s.u.).



Ecological Risk Table 2
Exposure: Benchmark Hazard Quotients (HQs) for Benthic Invertebrates

Potentially Exposed to PCOIs in Sediment

PCOI

Hazard Quotients (HQs)a
NOAA

Guidelines
ER-Lb ER-LC ER-Mf

DUn-Butyl Phthalate II . . . .J || not applicable

OME
Qiiidfiiincs

LELb LELC SELe

NBS, 1996
NEC1

HA14 CR14 HA28
Organic Chemicals

not applicable not applicable
Inorganic Chemicals

Antimony

Arsenic

Barium

Cadmium

Lead

Manganese

Silver

1.61 2.20 0.18

0.32 1.04 0.40

not calculated

0.35 0.52 0.29

0.58 1.08 0.34

not calculated

0.69 1.90 0.86

not calculated

1.78 5.73 1.04

not calculated

2.89 4.33 0.26

0.65 1.22 0.15

1.15 2.65 1.11
not calculated

not calculated

0.37 0.09 0.34

not calculated

0.32 0.06 0.32

0.55 0.06 0.30

1.49 0.27 0.27

not calculated
a Hazard Quotient = Arithmetic mean or maximum detected concentration / the appropriate sediment screening

benchmark value. See Section 5.2 (Benthic Invertebrates).
b Hazard Quotient = Arithmetic mean detected concentration / sediment screening benchmark value,
c Hazard Quotient = Maximum detected concentration / sediment screening benchmark value.

not calculated: sediment screening benchmark value not available. See Table 4-2.
not applicable: benchmark is not applicable.



Ecological Risk Table 3
Exposure:Benchmark Hazard Quotients (HQs) for Soil Flora and Fauna

Potentially Exposed to PCOIs in Surface Soil

PCOI

Hazard Quotients (HQs)'
Soil Phytotoxicity

Mean Maximum Confidence Mean
Earthworms

Maximum Confidence1* Mean
Soil Microbes

Maximum Confidence
Organic Chemicals

Di-n-Butyl Phthalate
Pentachlorophenol

0.002 0.004 Low
0.33 0.40 Low 0.16

not calculated
0.20 Low 0.002

not calculated
0.003 Low

Inorganic Chemicals
Arsenic
Cadmium
Cobalt
Lead
Manganese
Nickel
Selenium
Zinc

1.29 2.20 Moderate
0.47 0.75 High
0.29 0.48 Low
1.14 5.72 Moderate
1.47 5.12 Low
0.44 0.70 Low
1.02 4.90 Low
1.37 3.16 Moderate

0.21
0.09

0.11

O.tf7
0.01
0.34

0.37
0.15

not calculated
0.57

not calculated
0.11
0.07
0.79

Low
Moderate

Low

Low
Low

Moderate

0.13
0.09
0.006
0.06
7.37
0.15
0.01
0.68

0.22
0.15
0.01
0.32
25.6
0.23
0.05
1.58

Low
High
Low
High
Low
High

Moderate
Hi^h

a Hazard Quotient = Mean or maximum detected concentration / soil screening benchmark value
b Levels of confidence assigned to benchmark values (Efroymson et al ., 1 997a,

Low = Screening benchmark based on less than 10 reported literature values.
Moderate = Screening benchmark based on 10 to 20 reported literature values

1997b).

High = Screening benchmark based on more than 20 reported literature values.
not calculated: no soil screening benchmark available.



Ecological Risk Table 4
Hazard Quotients for Aquatic-Feeding Wildlife Receptors of Interest

Potentially Exposed to Surface Water PCOIs

PCOIs

Total Hazard Quotients (HQ)'
Piscivorous bird

Belted kingfisher
NOAEL LOAEL

Invertivorous bird
Spotted sandpiper

NOAEL LOAEL

Piscivorous mammal
Mink

NOAEL LOAEL

Invertivorous mammal
Raccoon

NOAEL LOAEL

Organic Chemicals

N-Nitrosodiphenylamine not calculated not calculated not calculated not calculated 0.00007 0.00002 0.00009 0.00002

Inorganic Chemicals

Aluminum

Cadmium

Cobalt

Lead

Manganese

0.0004

0.5

not calculated

0.04

0.001

not calculated

0.03

not calculated

0.01

not calculated

0.0005

0.5

not calculated

0.2

0.008

not calculated

0.04

not calculated

0.05

not calculated

0.2

0.3

0.002

0.01

0.02

0.02

0.03

0.0005

0.001

0.01

0.3

0.4

0.002

0.03

0.08

0.03

0.04

0.0005

0.003

0.03
a HQ = I otal ADD / IRV; based on maximum detected surface water concentrations.

Total ADD = Sum of exposure from incidental ingestion of sediment, and the ingestion of surface water and prey.
TRVs are presented in Appendix F.
not calculated: TRY not available.



Ecological Risk Table 5
Hazard Quotients (HQs) for Terrestrial-Feeding Wildlife Receptors of Interest

Potentially Exposed to Sediment PCOIs"

Total Hazard Quotients (HQs)a
Piscivorous bird

Belted Kingfisher
PCOI NOAEL LOAEL

Invertivorous bird
Spotted Sandpiper

NOAEL LOAEL

Piscivorous mammal
Mink

NOAEL LOAEL

Invertivorous mammal
Raccoon

NOAEL LOAEL

Organic Chemicals

Di-n-Butyl Phthalate 0.8 0.09 0.2 0.02 0.0006 0.0002 0.0001 0.00005

Inorganic Chemicals

Antimony

Arsenic

Barium

Cadmium

Lead

Manganese

Silver

not calculated

0.01

0.002

0.5

0.04

0.001

not calculated

not calculated

0.02

0.003

0.05

0.02

not calculated

not calculated

not calculated

0.04

0.01

0.5

0.2

0.008

not calculated

not calculated

0.05

0.01

0.06

0.10

not calculated

not calculated

1

0.8

0.01

0.26

0.006

0.01

0.0006

0.1

0.3

0.01

0.04

0.001

0.01

0.0008

2

2

0.03

0.4

0.03

0.08

0.0009

0.2

0.9

0.05

0.06

0.005

0.06

0.001

a NOAEL Hazard Quotient = Mean concentration in sediments / ROI-specific NOAEL sediment quality benchmark.
LOAEL Hazard Quotient = Maximum detected concentration in sediment / ROI-specific LOAEL sediment quality benchmark,
not calculated: sediment screening benchmark value not available. See Appendix F.



Ecological Risk Table 6
Hazard Quotients for Terrestrial-Feeding Wildlife Receptors of Interest

Potentially Exposed to Surface Water PCOIs

Surface
Water
PCOIs

N-Nitrosodiphenylamine

Total Hazard Quotients (HQ)'
Herbivorous bird

Northern bob white
NOAEL LOAEL

Invertivorous bird
American woodcock

NOAEL LOAEL

Herbivorous mammal
Meadow vole

NOAEL LOAEL

Invertivorous mammal
Short-tailed shrew

NOAEL LOAEL

Organic Chemicals

not calculated not calculated not calculated not calculated 0.00006 0.00002 0.00005 0.00001

Inorganic Chemicals

Aluminum

Cadmium

Cobalt

Lead

Manganese

0.0003

0.02

not calculated

0.04

0.002

not calculated

0.001

not calculated

0.01

not calculated

0.0003

1

not calculated

0.8

0.008

not calculated

0.09

not calculated

0.20

not calculated

0.2

0.03

0.006

0.01

0.06

0.02

0.003

0.001

0.001

0.02

0.2

0.6

0.04

0.09

0.08

0.02

0.06

0.01

0.01

0.02

a HQ = Total ADD / TRV; based on maximum detected surface water concentrations.
Total ADD = Sum of exposure from incidental ingestion of soil, and the ingestion of surface water and prey.
TRVs are presented in Appendix F.



Ecological Risk Table 7
Hazard Quotients (HQs) for Terrestrial-Feeding Wildlife Receptors of Interest

Potentially Exposed to Soil PCOIs"

Total Hazard Quotients (HQ)a
Herbivorous bird

Northern Bobwhite Quail
PCOI NOAEL LOAEL

Invertivorous bird
American Woodcock

NOAEL LOAEL

Herbivorous mammal
Meadow Vole

NOAEL LOAEL

Invertivorous mammal
Short-tailed Shrew

NOAEL LOAEL

Organic Chemicals

Di-n-Butyl Phthalate

Pentachlorophenol

0.002

0.00005

0.0006

0.00003

0.08

0.003

0.02

0.002

0.000003

0.0004

0.000002

0.0002

0.00005

0.01

0.00004

0.004
Inorganic Chemicals

Arsenic

Cadmium

Cobalt

Lead

Manganese

Nickel

Selenium

Zinc

0.002

0.02

not calculated

0.04

0.002

0.0002

0.006

0.2

0.002

0.002

not calculated

0.05

not calculated

0.0002

0.01

0.04

0.04

1

not calculated

0.8

0.008

0.008

0.37

2

0.03

0.1

not calculated

1

not calculated

0.009

0.88

0.52

0.3

0.03

0.004

0.01

0.06

0.0007

0.007

0.01

0.05

0.005

0.002

0.005

0.06

0.0006

0.02

0.01

3

0.6

0.04

0.09

0.08

0.01

0.2

0.04

0.5

0.09

0.02

0.05

0.08

0.0 1

0.6

0.04

[•>J\^/-\C,L, fm£,ai u v/uv-Jiiviii — I T I W W I I ^vii**^***- «.»m««. „ . _ _ _ _ _ . _ _ _ _ _ r - -j _ j _ _ __— __-

LOAEL Hazard Quotient = Maximum detected concentration in soil / ROI-specific LOAEL soil quality benchmark,
not calculated: soil screening benchmark value not available. See Appendix F.



ARAR Tables



STANDARD,
REQUIREMENTS. CRITERIA,
OR LIMITATION CITATION

TABLE A-1 (

Federal Chemical-Specific ARARs
Ionia City Landfill

APPLICABLE/
RELEVANT AND

DESCRIPTION APPROPRIATE COMMENT

National Primary Drinking 40 C.F.R. Part 141
Water Standards

National Secondary Drinking 40 C.F.R. Part 143
Water Standards

Maximum Contaminant Level 40 C.F.R. Part 141
Goals

Establishes health-based standards for public Yes
water systems (maximum contaminant levels).

Establishes welfare-based standards for public Yes
water systems (secondary maximum
contaminant levels).

Establishes drinking water quality goals set at No
levels of no known or anticipated adverse health
effects with an adequate margin of safety.

The MCLs for organic and inorganic
contaminants are relevant and appropriate
for groundwater.

Secondary MCLs for inorganic contaminants
are relevant and appropriate for
groundwater.

Proposed MCLGs for organic contaminants
should be treated as "other criteria,
advisories, and guidance".

Water Quality Criteria 40 C.F.R. Parti 31
Quality Criteria for
Water. 1986

Sets criteria for water quality based on toxicity to
aquatic organisms and human health.

Yes AWQCs are most likely to be relevant and
appropriate for surface water discharges.

Direct Discharges 40 C.F.R. Part 122 Controls the direct discharges of pollutants to
surface waters through NPDES

Yes Discharge of treated wastewater from
control technology to off-site surface water is
relavant and appropriate.

Indirect Discharges

Toxic Pollutant Effluent
Standards

Identification and Listing of
Hazardous Waste

40 C.F.R. Part 403 Controls indirect discharges of treated
wastewater to POTW's

40 C.F.R. Part 129

40 C.F.R. Part 261

Establishes effluent standards or prohibitions for
certain toxic pollutants: aldrin/dieldrin, DDT,
endrin, toxaphene, benzidine, PCBs.

Defines those solid wastes which are subject to
regulation as hazardous wastes under 40 C.F.R.
parts 262-265 and Parts 124, 270, 271.

Yes Discharge of treated wastewater from
control technology to off-site POTW's is
relavant and appropriate.

No These pollutants were not detected in
groundwater samples.

Yes RCRA regulations to wastes found at this
site is applicable.

Releases from Solid Waste
Management Units

40 C.F.R. Part 264
Subpart F

Establishes maximum contaminant
concentrations that can be released from
hazardous waste units In Part 264, Subpart F.

Yes On-site hazardous waste management unit
may be considered.

ARAR.xls 2-1



STANDARD,
REQUIREMENTS, CRITERIA,
OR LIMITATION CITATION

TABLE A-1
Federal Chemical-Specific ARARs

Ionia City Landfill
APPLICABLE/
RELEVANT AND

DESCRIPTION APPROPRIATE COMMENT

PCB Requirements 40 C.F.R. Part 761
Subpart G

National Ambient Air Quality 40 C.F.R. Part 50
Standards

National Emission Standards 40 C.F.R. Part 61
for Hazardous Air Pollutants

Establishes regulations concerning the
manufacture, processing, distribution, use,
disposal, storage, and marking of PCB items

Establishes primary (health based) and
secondary (welfare based) standards for air

Establishes emission levels for certain
hazardous air pollutants.

No PCB pollutants were not detected at the site

Yes Standards applicable to maintenance of air
quality at the site.

Yes Standards for some chemicals may be
relevant and appropriate to the site.

New Source Performance
Standards

40 C.F.R. Part 59 Ensures that emissions are maintained at certain
sources that may be treating pollutants
generated during a response action

Yes Pollutants emitted from technology
employed for response action may be
sufficiently similar to an NSPS designated
category.

Occupational Health and Safety 29 C.F.R. 1910.1000 Establishes permissible exposure limits for
Regulations Subpart Z workplace exposure to many chemicals.

Yes Listed chemicals detected on-site.
Standards applicable to remedial worker

ARAR.xls 2-1



STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-2
State Chemical-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Michigan Safe Michigan Safe Drinking Water Act Public Regulates all waters used or potentially
Drinking Water Act Act 399 of 1976, as amended. (Michigan used for drinking water. Adopts Federal

Compiled Laws (MCL)
325.1001 )Michigan Administrative
Code:R 325.10101, R 325.10601, et.
seq.

Maximum Contaminant Levels as state
drinking water standards. Ensures that
acceptable concentrations of chemical
constituents in groundwater do not exceed
drinking water standards

Yes Applied when releases of hazardous
substances may impact groundwater and/or
surface waters used for private and/or
public water supplies

Water Resources
Protection

Part 31, of The Natural Resources and
Environmental Protection Act, 1994 PA
451. Michigan Administrative Code:R
324.3103, et. seq..;Part4: (R 323.1041-
1117); Part 21: (R 323.2106, R 323.2108
9, R 323.2114, R 323.2117-2119, R
323.2128, R 323.2136, R 323.2145, R
323.2149-2151, R 323.2154-2155, R
323.2162-2164, and R 323.2190-2192);
Part 22: (R 323.2201-2211); and Part 23:
(R 323.2301). Formerly known as Act
245(1929)

These rules address discharges to both
surface waters and groundwater of the
State. Part 31 prohibits direct or indirect
discharge to ground or surface waters of
the state that are or may become injurious
to the environment or public health.
Regulates water and wastewater
discharges with standards for discharge to
groundwater. Defines effluent guidelines
based on actual water quality, receiving
stream properties, and other appropriate
water quality criteria. Provides criteria and
standards for the National Pollutant
Discharge Elimination System (NPDES)
and effluent standards for toxic pollutants.

Yes Applied where treated and/or contaminated
groundwater and/or wastewater are
discharged to surface water or
groundwater. Ensures that chemical
constituents do not exceed water quality
standards. Relevant and appropriate for
response activities which will discharge
wastewater, treated and/or contaminated
groundwater to surface waters of the state.
Establishes standards for discharge to
groundwater.

ARAR.xls
2-2



STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-2
State Chemical-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Air Pollution Part 55 of Act, 1994 PA 451 (MCL
Control 324.55, et seq.) Michigan Administrative

Code:R 324.5501, R 336.1101, R
336.1123, R 336.1127, R 336.1201-
1207, R 336.1209-1229, R 336.1230-
1241, R 336.1278-1290, and R 336.1299
(Part 3 Emissions Limitations &
Prohibitions), R 336.1701-1702 (Part 7
Emissions Limitations and Prohibitions-
New Sources of Volatile Organic
Compound Emissions), R 336.1901, R
336.2001-2007, et. seq. Formerly known
as Act 348 (1965)

Defines air quality standards for potential
air emission sources. Prohibits the
emissions of air contaminants in quantities
that cause injurious effects to human
health, animal life, plant life of significant
economic value, and/or property or that
interfere with the enjoyment of life or
property in the state

Yes Applicable for remedial alternatives that
would generate air emissions, i.e., dust,
fumes, gas, mist, odor, smoke, vapor, or
any combination thereof.

Hazardous Waste
Management

Part 111 of Act, 1994 PA 45. (MCL
324.111, et seq.) Michigan
Administrative Code:R 299.9202-9208, R
299.9212, R 299.9228. R 299.9301-
9312, R 299.9401-9413, R 299.9501-
9523, R 299.9601-9634, R 299.9701-
9713, R 299.9801-9816, and R
299.11001-11008, et. seq.; Part 2:
Identification and Listing of Hazardous
Waste ;Part 3: Generators of Hazardous
Waste; Part 4: Transporters of
Hazardous Waste; Part 5: Construction
Permits and Operating Licenses; Part 6:
Owners and Operators of Hazardous
Waste Treatment, Storage and Disposal
Facilities; Part 8: Management of
Specific Hazardous Wastes, Specific
Types of Hazardous Waste. Formerly
known as Act 64 M979V

Defines hazardous waste and establishes
requirements for hazardous waste
generators, transporters, and
treatment/storage/disposal facilities. It is
the implementing statute for the federally
delegated program under the Resource
Conservation and Recovery Act (RCRA),
as amended by the Hazardous and Solid
Waste Amendments (HSWA). Regulates
the generation, transport, treatment,
storage, and disposal of hazardous wastes
from site remediation. Regulates closure,
post-closure, and corrective action for
hazardous waste treatment, storage and
disposal facilities

Yes Must be complied with by persons engaging
in activities, which would generate,
transport, treat, store or dispose of
hazardous waste in this state.
Administrative Rules define hazardous
waste based on analytical procedures,
usage, and process of generation.
Response activities may generate waste
residuals that may be classified as
hazardous waste. Used for characterizing
and identifying hazardous wastes and
determining appropriate treatment and
disposal.
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TABLE A-2
State Chemical-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

PCB Compounds Part 147, of Act, 1994 PA 451. (MCL
299.3301, et seq.) Michigan
Administrative Code: R 299.5101 et. seq
Formerly known as Act 60 (1976)

Requirements for notifying the MDEQ of
the intent to use, sell, or manufacture PCBs
or PCB products. Requirements for annual
reporting, exemptions and exclusions, and
labeling, as well as provisions for the
storage, handling, transportation, and
disposal of PCBs or PCB-contaminated
materials

No Regulates the disposal of solid or liquid
waste resulting from the use of PCB or an
item, product, or material containing a
concentration equal to or greater than or
equal to 50 ppm of PCB except in
conformity with rules promulgated by the
department. PCBs are primarily regulated
by the federal Toxic Substances Control Act
(TSCA) requirements. No PCBs were
detected at the site

Environmental Part 201 of Act, 1994 PA 451. (MCL
Remediation 324.201. et seq.) Michigan

Administrative Code: R 299.5511(3)(d),
et. seq. Formerly known as Act 307
(1982)

In part, protects the environment and
natural resources of the state; regulates the
discharge of certain substances into the
environment; regulates the use of certain
lands, waters, and other natural resources
of the state; and prescribes the powers and
duties of certain state and local agencies
and officials.

Yes Establishes cleanup criteria for sites of
environmental contamination based on
current and future land use. Regulates
cleanup of releases of hazardous
substances in concentrations that constitute
a facility as that term is defined in Section
20101(o) of Act 451 to soil and
groundwater.

MDEQ Mixing
Zone
Determination
Discharge Limits

Part 201, Environmental Remediation, of Protects the environment and natural
the Natural Resources and
Environmental Protection Act, 1994 PA
451, as amended

resources of the state; determines the
discharge of certain substances into the
environment to protect against impacts to
the aquatic organisms in the waters of the
state, the human use of the water and
water organisms, and human direct contact
exposure.

Yes Establishes specific discharge limits for the
Grand River and Kanouse Drain for the
Ionia City Landfill.
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CRITERIA, OR LIMITATION CITATION

TABLE A-3
Federal Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

National Historic Preservation
Act

49U.S.C. 47040C.F.R.
6.301 (b) 36 C.F.R. Part
800

Requires Federal agencies to take into account
the effect of any Federally-assisted undertaking or
licensing on any district, site, building, structure or
object that is included in or eligible for inclusion In
the National Register of Historical Places.

No There are no items located on
site which are eligible for
inclusion on the National
Register of Historical Places.

Archeological and Historical
Preservation Act

16U.S.C. 469 40 C.F.R.
4601(c)

Establishes procedures to provide for
preservation of historical and archeological data
which might be destroyed through alteration of
terrain as a result of a Federal construction
Project or a Federally licensed activity or program.

No No historical or archeological
data is at the site.

Historic Sites, Buildings and
Antiquities Act

Protection of Wetlands

16U.S.C.461-46740
C.F.R. 4601 (a) 36 C.F.R.
62.6(d)

Requires Federal agencies to consider the
existence and location of landmarks on the
National Registry of Natural Landmarks to avoid
undesirable impacts on such landmarks.

No

Exec. Order No. 11,990 40 Requires Federal agencies to avoid, to the extent
C.F.R. 6.302(a) and
Appendix A

possible, the adverse Impacts associated with the
destruction or loss of wetlands and to avoid
support of new construction in wetlands if a
practical alternative exists.

Yes

There are no items located on
siti which are on the National
Registry of National
Landmarks.

The site contains a marshy
and wooded area in the south
east portion of Area A.

Floodplain Management

Wilderness Act

Exec. Order No. 11,90840
C.P.R. 6.302(b) and
Appendix A

16U.S.C. 1131, 50 C.F.R.
35.1

Requires Federal agencies to evaluate the
potential effects of actions they may take In a
floodplain to avoid the adverse impacts
associated with direct and indirect development of
a floodplain.

Requires that Federally owned wilderness areas
be maintained in an unimpacted condition.

Yes

No

The site is within the 100-year
floodplain.

No wilderness areas on-site
or adjacent to the site.

ARAR.xls
2-3



STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION

TABLE A-3
Federal Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

National Wildlife Refuge System 16 U.S.C. 668

Fish and Wildlife Coordination 16 U.S.C. 661-666, 40
Act C.F.R. 302(g)

Restricts activities within a national wildlife refuge.

Requires consultation when Federal department
or agency proposes or authorizes any control or
structural modification of any stream or other
water body and aqequate provision for protection
of fish and wildlife resources.

No

No

No wilderness area on-site or
adjacent to the site.

No remedial alternative
includes modification of
Grand River or its tributaries

Endangered Species Act 16 U.S.C. 1531, 40 C.F.R. Requires action to conserve endangered species
Part 302 (h), 50 C.F.R. Part within critical habitats upon which endangered
402 species depend; includes consultation with

Department of Interior.

No

Clean Water Act - Dredge or Fill 33 U.S.C. 1251-1376, 40
Requirements (Section 404) C.F.R. Parts 230-231

Rivers and Harbors Act of 1899 - 33 U.S.C. 403, 33 C.F.R.
Section 10 Permit Parts 320-330

Requires permits for discharge of dredge or
material into navigable waters.

Requires permit for structures or work in or
affecting navigable waters.

No

No

No known endangered
species at the site.

There will be no discharge of
these types of materials into
navigable waters.

No remedial alternative
includes structures or work in
or affecting navigable waters.
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REQUIREMENTS, CRITERIA,
OR LIMITATION CITATION

TABLE A-4
State Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Water Resources Protection Part 31, of Act, 1994 PA 451. (MCL
324.3101, et seq.) Michigan
Administrative Code: R 324.3101, et.
seq.; Part 4: Michigan water quality
standards for surface waters to protect
public health and welfare, enhance and
maintain water quality, and protect the
state's natural resources (R 323.1041-
1117); Part 5: Spillage of oil and polluting
materials addresses spill containment,
prevention, clean-up, and reporting (R
323.1158, et. seq.); Part 8: Water quality
based effluent limits for toxic chemicals
(R 323.1201-1221); Part 13: Floodplains
and floodways (R 323.1311-1315 and R
323.1329); Part 21: Wastewater
discharge permits identifies NPDES and
State groundwater discharge
requirements, including procedures for
permit application, permit issuance, and
denial (R 323.2106, R 323.2108-9, R
323.2114, R 323.2117-2119, R
323.2128, R 323.2136, R 323.2145, R
323.2149-2151, R 323.2154-2155, R
323.2162-2164, and R 323.2190-2192);
Part 22: Groundwater quality rules R
323.2201-2240). Formerly known as Act

These rules address discharges to
both surface waters and groundwater
of the State. Regulates water and
wastewater discharge standards for
discharge to groundwater. Defines
effluent guidelines based on actual
water quality, receiving stream
properties, and other appropriate
water quality criteria. Provides criteria
and standards for the National
Pollutant Discharge Elimination
System (NPDES) and effluent
standards for toxic pollutants. Also
includes the Industrial Pre-treatment
Program (IPP) and Publicly Owned
Treatment Works (POTW)
requirements

Yes Remedial action may result in the
discharging of remediated and
unremediated contaminated
groundwater into waters of the state,
i.e., groundwater, surface water, or any
other water course. Applicable for
remedial alternatives which will treat
and/or discharge wastewater to surface
waters of the state. Cites specific
requirements for the discharge of
bioaccumulative chemicals. Discharge
requirements can be identified through
a substantive requirements document
(SRD). Prevents concentrations in
surface water of taste and odor
producing substances. Prevents
acutely and chronically toxic substances
from entering surface water based on
the LC50 toxicity criteria. Prevents
degradation of water quality. Restricts
levels of turbidity, color, oil films,
floating solids, foams, settling and
suspended solids, and deposits.
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TABLE A-4
State Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Soil Erosion and
Sedimentation Control

Part 91of Act, 1994 PA 451. (MO-
324.9101, et seq.) Michigan
Administrative Code: R 323.1701 et. seq.
Formerly known as Act 347 (1972)

Requires a soil erosion control and
sedimentation plan for any earth
changes of one or more acres and/or
any earth changes within 500 feet of a
lake or stream. Establishes rules
prescribing soil erosion and
sedimentation control plans,
procedures, and measures.

Yes If remedial construction takes place
within 500 feet of the Grand River.

Environmental Remediation Part 201 of Act, 1994 PA 451. (MCL In part, protects the environment and
324.201, et seq.) Michigan Administrative natural resources of the state;
Code: R 299.5511(3)(a). et. seq.
Formerly known as Act 307 (1982)

regulates the discharge of certain
substances into the environment;
regulates the use of certain lands,
waters, and other natural resources of
the state; and prescribes the powers
and duties of certain state and local
agencies and officials.

Yes Establishes cleanup criteria for sites of
environmental contamination based on
current and future land use. Regulates
cleanup of releases of hazardous
substances in concentrations that
constitute a facility as that term is
defined in Section 20101 (o) of Act 451
to soil and groundwater

Leaking Underground Storage Part 213 of Act, 1994 PA 451. (MCL Regulates and provides for corrective
Tanks 324.213, et seq.) Michigan Administrative action due to releases from leaking

Code: R 324.21301 a, et. seq. underground storage tank systems.
Prescribes the powers and duties of
certain state agencies and officials;
and provides for penalties and
remedies. Also regulates the
inspection, abandonment,
replacement and installation of
underground storage tanks.

No No USTs are present at the site.
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TABLE A-4
State Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Inland Lakes and Streams Part 301 of Act, 1994 PA 451. (MCL
324.30101, et seq.). Michigan
Administrative Code: R 281.811, etc., et.
seq. Formerly known as Act 346 (1972)

Except as provided in this part, a
person without a permit from the
department shall not do any of the
following: a) Dredge or fill bottomland;
b) Construct, enlarge, extend, remove,
or place a structure on bottomland; c)
Erect, maintain, or operate a marina;
d) Create, enlarge, or diminish an
inland lake or stream; e) Structurally
interfere with the natural flow of an
inland lake or stream; f) Construct,
dredge, commence, extend, or enlarge
an artificial canal, channel, ditch,
lagoon, pond, lake, or similar
waterway where the purpose is
ultimate connection with an existing
inland lake or stream, or where any
part of the artificial water way is
located within 500 feet of the ordinary
high-water mark of an existing inland
lake or stream; and g) Connect any
natural or artificially constructed
waterway, canal, channel, ditch,
lagoon, pond, lake, or similar water
with an existing inland lake or stream
for navigation or any other purpose.

Yes Construction of structure (outfall) in
bottomland is possible as a component
of remedial alternative.

Wetland Protection Part 303 of Act, 1994 PA 451. (MCL
324.30301, et seq.) Michigan
Administrative Code: R 281.92,1, et. seq.
Formerly known as Act 203 (1979)

Prohibits the construction, operation,
or maintenance of any use or
development in regulated wetlands
(324.30301 (d)) without a permit.
Prohibited activities include draining,
dredging, filling, or maintaining a use
or development in a wetland.
Regulates permit applications

Yes The Site contains a marshy wooded
area in the south east portion of Area A
considered a wetland.
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TABLE A-4
State Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Natural Rivers

Dam Safety

Shorelands Protection and
Management

Part 305 of Act, 1994 PA 451. (MCL Regulates activities within 500 feet of
324.203, et seq.) Michigan Administrative a designated natural river. The
Code: R 324.30501 et. seq. Formerly purpose of these zoning rules is to
known as Act 231 (1970) promote public health and prevent

ecological damage due to unwise
development or construction within a
natural river district. The rules also
protect the free-flowing conditions, fish
and wildlife, water quality, and
recreational values of natural rivers
and adjoining land.

Yes

Part 31 5 of Act, 1994 PA 451. (MCL
324.31501, et. seq.). Michigan
Administrative Code: R 281.1301, et.

Part 323 of Act, 1994 PA 451. (MCL
324.32301, et seq.) Michigan
Administrative Code: R 281.21, et. seq.
Formerly known as Act 245 (1970)

Regulates dam and/or surface water
impoundment structures at or greater
than 6 feet in height.

Regulates the alteration of the soil and
vegetation within a Great Lakes
shoreland environmental area without
a permit. Regulates activities in high-
risk erosion areas and flood risk areas
(administered by local units of
government through the federal flood
insurance program) as well as
environmental areas.

Construction of a component of a
remedial alternative is possible near the
Grand River.

No

No

No dams or impoundment structures
exist at the site.

Site is not located in a Great Lakes
shoreland area.

Great Lakes Submerged
Lands

Part 325 of Act, 1994 PA 451. (MCL
324.32501, et seq.) Michigan
Administrative Code: R 322.1001, et.
seq. Formerly known as Act 247 (1974)

Regulates activities in unpatented lake
bottomlands and unpatented made
lands in the Great Lakes at elevations
below the international Great Lakes
datum of 1955: Lake Superior, 601.5
feet; Lakes Michigan and Huron, 579.8
feet; Lake St. Clair, 574.7 feet; and
Lake Erie, 571.6 feet.

No No construction activity will take place
at elevations below the international
Great Lakes datum.
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TABLE A-4
State Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Great Lakes Preservation Part 327 of Act, 1994 PA 451. (MCL
324.327, et seq.) Michigan
Administrative Code: R 324.32701, et.
seq.

The waters of the state are valuable
public natural resources held in trust
by the state, and the state has a duty
as trustee to manage its waters
effectively for the use and enjoyment
of present and future residents and for
the protection of the environment. The
waters of the Great Lakes within the
boundaries of this state shall not be
diverted out of the drainage basin of
the Great Lakes.

No No water diversion out of the drainage
basin will occur.

Great Lakes Protection Part 329 of Act 1994 PA 451. (MCL
324.329, et seq.) Michigan
Administrative Code: R 324.32901, et.
seq.

Careful management of the Great
Lakes will permit the rehabilitation and
protection of the lakes, their waters,
and their ecosystems, while continuing
and expanding their use for industry,
food production, transportation, and
recreation.

No Site is not located next to the Great
Lakes.

Wilderness and Natural Areas Part 351 of Act 1994 PA 451. (MCL
324.351, et seq.) Michigan
Administrative Code: R 324.35101, et.
seq. Formerly known as Act 241 (1972)

Enacted to designate, protect and
preserve wilderness and natural
areas. Prohibits removing, cutting,
picking, or otherwise altering
vegetation, except as necessary for
appropriate public access, the
preservation or restoration of a plant
or wildlife species, or the
documentation of scientific values and
with written consent of the department,
except as provided in subsection (2),
granting an easement for any purpose.

Yes May be applied to areas located in or
near designated wilderness and natural
areas.
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TABLE A-4
State Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Sand Dunes Protection and
Management

Part 353 of Act, 1994 PA 451. (MCL
324.35301, et seq.) Michigan
Administrative Code: None for critical
dune areas.

Regulates the protection and
management of sand dunes only in
designated critical dune areas. The
Geological Survey Division regulates
sand mining in dune areas under Part
637.

No No dune areas exist around the vicinity
of the site.

Farmland and Open Space
Preservation

Part 361 of Act, 1994 PA 451. (MCL
324.361, et seq.) Michigan
Administrative Code: R 324.36101. et.
seq.

Regulates activities to prevent the
destruction of farmland and open
spaces.

Yes Farmland exists adjacent to the site
where construction activities are
possible to occur.

Endangered Species
Protection

Wildlife Conservation

Part 365 of Act, 1994 PA 451. (MCL
324.365, et seq.) Michigan
Administrative Code: R 324.36501, R
299.1021 - R 299.1028, et. seq.
Formerly known as Act 203 (1974)

Part 401 of Act, 1994 PA 451. (MCL
324.401, et seq.) Michigan
Administrative Code: R 324.40102, et.
seq.

Establishes rules to provide for
conservation, management,
enhancement, and protection of
species either endangered or
threatened with extinction. Habitat
listed on the Michigan Natural
Features Inventory and Part 365 will
need to be protected. The rules
contain a listing of the fish, wildlife,
and plant species that have been
determined to be endangered or
threatened

Regulates wildlife conservation

Yes

Yes

Remedial action may take place and
adversely impact endangered species
and other habitat

May be applied to identifying wildlife
habitat near the site where an
ecological risk assessment(s) may be
conducted. May be used in conjunction
with the Michigan Features Inventory
List to identify habitat where an
environmental site of contamination
may impact wildlife.
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State Location-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Protection and Preservation of Part 411 of Act, 1994 PA 451. (MCL
Fish, Game, and Birds 324.411, et seq.) Michigan

Administrative Code: R 324.41101, et.
seq.

Regulates the protection and
preservation of fish, game, and birds

Fisheries Contamination Part 479 of Act 1994 PA 451. (MCL Used to ensure the protection of
324.479, et seq.) Michigan Administrative aquatic species within waters of the
Code: R 324.47903-47905, et. seq. state. A person shall not put into any

stream, pond, or lake any sand, coal,
cinders, ashes, log slabs, decayed
wood, bark, sawdust, or filth.

Yes May be applied to site remediation to
protect and preserve fish, game and
birds

Yes May be applied to site remediation to
protect and/or restore aquatic life.
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f
TABLE A-5

Federal Action-Specific ARARs
Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

CLEAN WATER ACT

National Pollutant
Discharge Elimination
System (NPDES)

33U.S.C 1251-1376

40C.F.RPart125 Requires permits for the discharge of
pollutants from any point source into
water of the United States.

Yes A permit will be required for discharge if
on-site groundwater treatment occurs
and is discharged to the Grand River.

Effluent Guidelines and
Standards for the Point
Source Category

National Pretreatment
Standards

40C.F.RPart4l4

40 C.F.R. Part 403

Requires specific effluent
characteristics for discharge under
NPDES permits.

Sets standards to control pollutants
which pass through or interfere with
treatment processes in public
treatment works or which may
contaminate sewage sludge.

No No direct applicability because there is
no on-going commercial activity.

Yes Only if the selected alternative includes
a discharge to a publically owned
treatment works.

SOLID WASTE DISPOSAL ACT 42 U.S.C. 6901-6987

"SWDA")
Criteria for Classification
of Solid Waste Disposal
Facilities and Practices

40 C.F.R Part 257 Establishes criteria for use in
determining which solid waste
disposal facilities and practices pose
a reasonable probability of adverse
effects on public healthor the
environment and thereby constitute
prohibited open dumps.

Yes Only if selected alternative includes on-
site disposal.

Hazardous Waste 40 C.F.R Part 260
Management Systems

Establishes procedure and criteria for
modification or revocation of
provisions in 40 C.F.R. Part 260-265.

No Creates no substantive cleanup
requirements.

Standards Applicable to 40 C.F.R. Part 262
Generators of Hazardous
Waste

Establishes standards for generators
of hazardous waste.

Yes If remedial action alternative involves off-
site transportation of either soil or
groundwater for treatment or disposal.
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STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Standards Applicable to
Transporters of
Hazardous Waste

40 C.F.R. Part 263 Establishes standards which apply to
transporters of hazardous waste
within the U.S. if the transportation
requires a manifest under 40 C.F.R.

Yes If remedial action alternative involves off-
site transportation of either soil or
groundwater for rteatment or disposal.

Standards for Owners
and Operators of
Hazardous Waste
Treatment, Storage, and
Disposal Facilities

40 C.F.R. Part 264 Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes The site contains RCRA listed
hazardous wastes. Part 264
requirements may be appliable for
certain remedial actions. SEE EACH
SUBPART BELOW

General Facility
Standards

Subpart B Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes Relevant and appropriate if any remedial
actions are selected for which other
Subparts of 264 are relevant and
appropriate.

Preparedness and
Prevention

Subpart C Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes No substantive cleanup requirements.

Contingency Plan and Subpart D
Emergency Procedures

Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If groundwater treatment system
installed and produces hazardous
waste.
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Federal Action-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Manifest System,
Recordkeeping,
Reporting

Subpart E Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If groundwater treatment system,
produces hazardous waste.

Releases from Solid
Waste Management
Units

Subpart F Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative results in releases from on-
site solid waste management units
established as a remedial action.

Closure and Post-
Closure

Subpart G Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes CERCLA establishes review of remedial
actions should contaminants remain on-
site. RCRA substantive requirements
include deed notices and monitoring.

Financial Requirements Subpart H Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

No No substantive requirements.

Use and Management of Subpart I
Containers

Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve storage of
containers.
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TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Tanks Subpart J Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If the alternative would involve use of
tanks to treat or store hazardous
materials.

Surface Impoundments Subpart K Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve a surface
impoundment to treat, store or dispose
of hazardous materials.

Waste Piles Subpart L Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would treat or store
hazardous materials in piles.

Land Treatment Subpart M Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve land
treatment.

Landfills Subpart N
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Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve disposal of
hazardous materials in a landfill.



TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

STANDARD, REQUIREMENTS,
APPLICABLE/
RELEVANT AND

CRITERIA, OR LIMITATION

Incinerators

CITATION

Subpart O

DESCRIPTION

Establishes minimum national

APPROPRIATE COMMENT

Yes If an incinerator alternative is developed.
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Interim Standards for the
Management of Specific
Hazardous Wastes and
Specific Types of
Management Facilities

40C.F.R. Part 265 Establishes minimum national
standards which the acceptable
management of hazardous waste
during the period of interim status and
until certification of final closure or if
the facility is subject to p[ost-closure
requirements, until post-closure
responsibilities are fulfilled.

No Remedies should be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public health and
welfare and the environment.

40C.F.R. Part 266Standards for the
Management of Specific
Hazardous Wastes and
Specific Types of
Hazardous Waste
Management Facilities

Interim Standards for 40 C.F.R. Part 267
Owners and Operators of
New Hazardous Waste
Land Disposal Facilities

Establishes requirements which apply No
to recyclable materials that are
reclaimed to recover economically
significant amount of precious metals.

Establishes minimum national No
standards which the acceptable
management of hazardous wastes for
new land disposal facilities.

No known recyclable materials on-site.

Remedies should be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public health and
welfare and the environment.

Land Disposal 40 C.F.R. Part 268

ARAR.xls
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Establishes restriction for burial of
wastes and other hazardous
materials.

Yes If an alternative developed would involve
burial of contaminated soils or residues
containing prohibited wastes - CERCLA
waiver may be required.



TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Hazardous Waste Permit 40 C.F.R. Part 270 Establishes provisions covering basic
Program EPA permitting requirements.

No A permit is not required for on-site
CERCLA response actions. Substantive
requirements are addressed in 40
C.F.R. Part 264.

Underground Storage
Tanks

OCCUPATIONAL SAFETY AND
HEALTH ACT

40 C.F.R. Part 280 Establishes provisions covering No
underground storage tanks.

29 U.S.C. 651 -678 Regulates worker health and safety at Yes
29 C.F.R. Part 1910 hazardous wastes sites.

No alternative involving the use of
underground storage tanks is
anticipated.

Under 40 C.F.R. 300.38, requirements
of the Act apply to all response activities
under the NCP.

SAFE DRINKING WATER ACT 40 C.F.R. Parts 144-
147

Underground Injection
Control Regulations

40 C.F.R. Parts 144- Provides for protection of
147 underground sources of drinking

water.

Yes If a groundwater remediation involves
injection to enhance cleanup.

HAZARDOUS MATERIALS
TRANSPORTATION ACT

49 U.S.C. 1801-1813

Hazardous Materials
Transportation
Regulations

49 C.F.R. Parts 171- Regulates transportation of
178 hazardous materials.

Yes If an alternative developed would involve
transportation of Hazardous materials.
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STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION

TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

CLEAN WATER ACT

National Pollutant
Discharge Elimination
System (NPDES)

Effluent Guidelines and
Standards for the Point
Source Category

National Pretreatment
Standards

33 U.S.C 1251-1376

40C.F.RPart125

40C.F.RPart414

40 C.F.R. Part 403

Requires permits for the discharge of Yes
pollutants from any point source into
water of the United States.

Requires specific effluent No
characteristics for discharge under
NPDES permits.

Sets standards to control pollutants Yes
which pass through or interfere with
treatment processes in public
treatment works or which may
contaminate sewage sludge.

A permit will be required for discharge if
on-site groundwater treatment occurs
and is discharged to the Grand River.

No direct applicability because there is
no on-going commercial activity.

Only if the selected alternative includes
a discharge to a publically owned
treatment works.

SOLID WASTE DISPOSAL ACT

"SWDA")
Criteria for Classification
of Solid Waste Disposal
Facilities and Practices

42 U.S.C. 6901-6987

40 C.F.R Part 257 Establishes criteria for use in
determining which solid waste
disposal facilities and practices pose
a reasonable probability of adverse
effects on public healthor the
environment and thereby constitute
prohibited open dumps.

Yes Only if selected alternative includes on-
site disposal.

Hazardous Waste 40 C.F.R Part 260
Management Systems

Standards Applicable to 40 C.F.R. Part 262
Generators of Hazardous
Waste

Establishes procedure and criteria for No
modification or revocation of
provisions in 40 C.F.R. Part 260-265.

Establishes standards for generators Yes
of hazardous waste.

Creates no substantive cleanup
requirements.

If remedial action alternative involves off-
site transportation of either soil or
groundwater for treatment or disposal.
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TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Standards Applicable to
Transporters of
Hazardous Waste

40 C.F.R. Part 263 Establishes standards which apply to
transporters of hazardous waste
within the U.S. if the transportation
requires a manifest under 40 C.F.R.

Yes If remedial action alternative involves off-
site transportation of either soil or
groundwater for treatment or disposal.

Standards for Owners
and Operators of
Hazardous Waste
Treatment, Storage, and
Disposal Facilities

40 C.F.R. Part 264 Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes The site contains RCRA listed
hazardous wastes. Part 264
requirements may be appliable for
certain remedial actions. SEE EACH
SUBPART BELOW

General Facility
Standards

Subpart B Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes Relevant and appropriate if any remedial
actions are selected for which other
Subparts of 264 are relevant and
appropriate.

Preparedness and
Prevention

Subpart C Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes No substantive cleanup requirements.

Contingency Plan and
Emergency Procedures

Subpart D Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If groundwater treatment system
installed and produces hazardous
waste.
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STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION

TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Manifest System,
Recordkeeping,
Reporting

Subpart E Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If groundwater treatment system,
produces hazardous waste.

Releases from Solid
Waste Management
Units

Subpart F Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative results in releases from on-
site solid waste management units
established as a remedial action.

Closure and Post-
Closure

Subpart G Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes CERCLA establishes review of remedial
actions should contaminants remain on-
site. RCRA substantive requirements
include deed notices and monitoring.

Financial Requirements Subpart H Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

No No substantive requirements.

Use and Management of Subpart
Containers

Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve storage of
containers.
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TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Tanks Subpart J Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If the alternative would involve use of
tanks to treat or store hazardous
materials.

Surface Impoundments Subpart K Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve a surface
impoundment to treat, store or dispose
of hazardous materials.

Waste Piles Subpart L Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would treat or store
hazardous materials in piles.

Land Treatment Subpart M Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve land
treatment.

Landfills Subpart N
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Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes If alternative would involve disposal of
hazardous materials in a landfill.



TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

STANDARD, REQUIREMENTS,
APPLICABLE/
RELEVANT AND

CRITERIA, OR LIMITATION

Incinerators

CITATION

Subpart O

DESCRIPTION

Establishes minimum national

APPROPRIATE COMMENT

Yes If an incinerator alternative is developed.
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Interim Standards for the
Management of Specific
Hazardous Wastes and
Specific Types of
Management Facilities

40C.F.R. Part 265 Establishes minimum national
standards which the acceptable
management of hazardous waste
during the period of interim status and
until certification of final closure or if
the facility is subject to p[ost-closure
requirements, until post-closure
responsibilities are fulfilled.

No Remedies should be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public health and
welfare and the environment.

40C.F.R. Part 266Standards for the
Management of Specific
Hazardous Wastes and
Specific Types of
Hazardous Waste
Management Facilities

Interim Standards for 40 C.F.R. Part 267
Owners and Operators of
New Hazardous Waste
Land Disposal Facilities

Land Disposal 40 C.F.R. Part 268

Establishes requirements which apply
to recyclable materials that are
reclaimed to recover economically
significant amount of precious metals.

Establishes minimum national
standards which the acceptable
management of hazardous wastes for
new land disposal facilities.

No No known recyclable materials on-site.

No

Establishes restriction for burial of
wastes and other hazardous
materials.

Yes

Remedies should be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public health and
welfare and the environment.

If an alternative developed would involve
burial of contaminated soils or residues
containing prohibited wastes - CERCLA
waiver may be required.
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TABLE A-5
Federal Action-Specific ARARs

Ionia City Landfill

STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION CITATION DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Hazardous Waste Permit 40 C.F.R. Part 270
Program

Establishes provisions covering basic
EPA permitting requirements.

No A permit is not required for on-site
CERCLA response actions. Substantive
requirements are addressed in 40
C.F.R. Part 264.

Underground Storage
Tanks

OCCUPATIONAL SAFETY AND
HEALTH ACT

40 C.F.R. Part 280

29 U.S.C. 651-678
29 C.F.R. Part 1910

Establishes provisions covering No
underground storage tanks.

Regulates worker health and safety at Yes
hazardous wastes sites.

No alternative involving the use of
underground storage tanks is
anticipated.

Under 40 C.F.R. 300.38, requirements
of the Act apply to all response activities
under the NCP.

SAFE DRINKING WATER ACT 40 C.F.R. Parts 144-
147

Underground Injection
Control Regulations

40 C.F.R. Parts 144- Provides for protection of
147 underground sources of drinking

water.

Yes If a groundwater remediation involves
injection to enhance cleanup.

HAZARDOUS MATERIALS
TRANSPORTATION ACT

49 U.S.C. 1801-1813

Hazardous Materials
Transportation
Regulations

49 C.F.R. Parts 171 - Regulates transportation of
178 hazardous materials.

Yes If an alternative developed would involve
transportation of Hazardous materials.
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STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Michigan Vehicle
Code

Michigan
Occupational Safety
and Health Act
(MIOSHA)

Public Act 300 of 1949, as amended. Rules governing the reduction of maximum
(MCL 257.722, et seq.) Michigan axle loads during springtime frost periods.
Administrative Code: Size, Weight and Maximum Gross Vehicle Weight (GVW) is not
Load (R 257,716-726). to exceed 25-35% of normal GVW. County

road jurisdiction- County Road Commission
and state roads and highway jurisdiction-
MDOT. Motor Carrier enforces the above

The Michigan Occupational Safety
and Health Act (MIOSHA) Public Act
154 of 1974, as amended.

Occupational safety and health standards
adopted to provide safe and healthful
employment or places of employment, which
may include medical monitoring. Provides
safety standards for hazards, air contaminants,
physical hazards, health hazard control
measures, illumination, sanitation, employee
right-to-know, and others. Regulations
containing worker health and safety standards
for construction and general industry
operations and requirements for worker
training specifically "Hazardous Waste
Operations and Emergency Response
(HAZWOPER)." This is the statute adopted by
Michigan from the Federal OSHA. Rules
contain a list of permissible exposure limits in
the work place for more than 600 chemical

Yes Used to prevent vehicular damage to
roadways from transporting heavy
materials and equipment. Remedial action
and construction may require heavy loads
of equipment, fill dirt, contaminated
media, etc. to be transported over
roadways; however, this is not allowed
during frost periods

Yes On-site remedial actions have the
potential to expose workers to
contaminants found in affected media,
i.e., soil, air and water. Construction,
excavation and other site actions may
present potential health hazards to nearby
workers. Human labor will likely be
required to construct remedial systems as
well as provide long-term routine/non-
routine maintenance on the systems.
Such activities are governed by worker
safety and health standards under this act
and are applicable to all site actions and
activities.

Public Health Code Public Act 368 of 1978, as amended.
(MCL 333.1101, et seq.) Michigan
Administrative Code: Part 127:
Groundwater Quality Control (R
325.1601, etc.)

Regulates construction of private drinking
water wells. Water supply well standards and
requirements which regulate the construction
and abandonment of private drinking water
wells. Establishes distance requirements from
pollution sources.

Yes Provides general guidelines and
requirements on how a well is constructea
and abandoned to prevent leakage to
aquifers of the state. May apply to
response activities affecting water supply
wells, may apply to future land uses
around the area of the site.
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TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill
STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Environmental Part 17 of Act, 1994 PA 451. (MCL
Protection 324.17, et seq.) Michigan

Administrative Code: R 324.1701, et.
seq. Formerly known as Act 127
(1970)

Provides for the protection of natural
resources. The protection of state resources
prohibits any action that pollutes, impairs, or
destroys the state's natural resources, due to
any activities conducted at a site of
environmental contamination

Yes Applied in remedial investigation, remedi£
design, response activity and remedial
action activities.
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STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Water Resources
Protection

Part 31 of Act, 1994 PA 451. (MCL
324.3104, et seq.) Michigan
Administrative Code:R 324.3103, et.
seq.; Part 4: Michigan water quality
standards for surface waters to protect
public health and welfare, enhance
and maintain water quality, and protect
the state's natural resources (R
323.1041-1117); Part 5: Spillage of oil
and polluting materials addresses spill
containment, prevention, clean-up,
and reporting (R 323.1158, et. seq.);
Part 8: Water quality based effluent
limits for toxic chemicals (R 323.1201-
1221); Part 9: Wastewater Reporting
(R 299.9001, et. seq.); Part 21:
Wastewater discharge permits
identifies NPDES and State
groundwater discharge requirements,
including procedures for permit
application, permit issuance, and
denial (R 323.2106, R 323.2108-9, R
323.2114, R 323.2117-2119, R
323.2128, R 323.2136, R 323.2145, R
323.2149-2151, R 323.2154-2155, R
323.2162-2164, and R 323.2190-
2192); Part 22: Groundwater quality
rules R 323.2201-2240); Formerly
known as Act 245 (1929)

These rules address discharges to both
surface waters and groundwater of the State.
Regulates water and wastewater discharges
with standards for discharge to groundwater.
Defines effluent guidelines based on actual
water quality, receiving stream properties, and
other appropriate water quality criteria.
Provides criteria and standards for the National
Pollutant Discharge Elimination System
(NPDES) and effluent standards for toxic
pollutants. This is the implementing statute for
the federally delegated NPDES program. Also
includes the Industrial Pre-treatment Program
(IPP) and Publicly Owned Treatment Works
(POTW) requirements.

Yes Remedial action may result in the
discharging of remediated and
unremediated contaminated groundwater
into waters of the state, i.e., groundwater,
surface water, or any other water course
Applicable for remedial alternatives which
will treat and/or discharge wastewater to
surface waters of the state. Cites specific
requirements for the discharge of
bioaccumulative chemicals. Discharge
requirements can be identified through a
substantive requirements document
(SRD). Prevents concentrations in
surface water of taste and odor producing
substances. Prevents acutely and
chronically toxic substances from entering
surface water based on the LC50 toxicity
criteria. Prevents degradation of water
quality. Restricts levels of turbidity, color,
oil films, floating solids, foams, settling
and suspended solids, and deposits.
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STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Sewerage Systems Part 41 of Act, 1994 PA 451. (MCL Regulates construction and operation of
324.41, et seq.) Michigan sewerage systems. Requires that treatment
Administrative Code: R 324.4105, et. facility operators be certified and describes the
seq. Formerly known as Act 98 (1913) minimum requirements for certification. The

rules prescribe the procedures and
requirements for the operation and
maintenance of sewerage systems.

Yes May be applied to treatment systems
proposed to discharge treated or
untreated effluent to the sewer system

Air Pollution Control

Soil Erosion and
Sedimentation
Control

Part 55 of Act, 1994 PA 451 . (MCL
324.55, et seq.) Michigan
Administrative Code: R 324.5501, R
336.1 101, R 336.1 123, R 336.1 127, R
336.1201-1207, R 336.1209-1229, R
336.1230-1241, R 336.1278-1290,
and R 336.1299 (Part 2 Air Use
Approval), R 336.1301-1331, R
336,1370-1372 (Part 3 Emissions
Limitations & Prohibitions), R
336.1701-1702 (Part 7 Emissions
Limitations and Prohibitions- New
Sources of Volatile Organic
Compound Emissions), R 336. 1901, R
336.2001-2007, et. seq. Formerly

Requires permitting for air emission sources
and air monitoring during activities that may
cause contaminant releases to air. Prohibits
the emissions of air contaminants from wastes
on site in quantities, which cause injurious
effects to human health, animal life, plant life
of significant economic value, and/or property.

Yes

Part 91 of Act, 1994 PA 451. (MCL
324.9101, et seq.) Michigan
Administrative Code: R 323.1701, et.
seq. Formerly known as Act 347
(1972)

Requires a soil erosion control and
sedimentation plan for any earth changes of
one or more acres and/or any earth changes
within 500 feet of a lake or stream.
Establishes rules prescribing soil erosion and
sedimentation control plans, procedures, and
measures

Applicable for remedial alternatives that
generate air emissions

Yes If construction within 500 feet of Grand
River is required.
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STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Hazardous Waste
Management

Part 111 of Act, 1994 PA 451. (MCL
324.111, etseq.) Michigan
Administrative Code: R 299.9202-
9208, R 299.9212, R 299.9228, R
299.9301-9312, R 299.9401-9413, R
299.9501-9523, R 299.9601-9634, R
299.9701-9713, R 299.9801-9816, R
299.11001-11008, et. seq. Parti:
General Provisions; Part 2:
Identification and Listing of Hazardous
Waste; Part 3: Generators of
Hazardous Waste; Part 4:
Transporters of Hazardous Waste;
Part 5: Construction Permits and
Operating Licenses; Part 6: Owners
and Operators of Hazardous Waste
Treatment, Storage, and Disposal
Facilities; Part 7: Financial Capability;
Part 8: Management of Specific
Hazardous Wastes, Specific Types of
Hazardous Waste Management
Facilities, and Used Oil; Part 9:
Hazardous Waste Service Fund; and
Part 10: Availability of Referenced
Materials. Formerly known as Act 64
MQ7Q\

Defines hazardous waste and establishes
requirements for hazardous waste generators,
transporters, and for owners and operators of
treatment/storage/disposal facilities. Regulates
the generation, transport, treatment, storage,
and disposal of hazardous wastes from site
remediation. Regulates closure, post-closure,
and corrective action for hazardous waste
treatment, storage and disposal facilities

Yes Remedial action may generate hazardous
waste and involve management of
hazardous waste. May be applied to off-
site disposal of hazardous waste. Used
for determining how and in what type of
disposal facility contaminated media may
be removed to. May be applied to
construction and operation of on-site
treatment, storage or disposal units
relative to requirements for
characterization and handling of
hazardous waste. Applied to the
excavation of certain contaminated media
May be applicable to remedial actions in
landfills and in the construction of landfill
cells.
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STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Solid Waste Part 115 of Act, 1994 PA 451. (MCL Addresses solid waste management including
Management 324.115, etseq.) Michigan general landfill design requirements as

Administrative Code: R 324.11501, et. promulgated in the administrative rules of the
seq. Formerly known as Act 641 Michigan Solid Waste Management
(1978) Regulations. Regulates the construction and

operation of sanitary landfills, solid waste
transfer facilities, and solid waste processing
plants. Specifies liner and capping
requirements for solid waste landfills.
Requirements for the operation and closure of
non-hazardous waste treatment, storage, and
disposal and groundwater quality performance
standards. Also imposes geographic
limitations on where non-hazardous solid
waste can be disposed.

Yes Regulates the disposal of non-hazardous
solid waste. Provides requirements for
closure and post-closure of non-
hazardous solid waste treatment, storage
and disposal facilities. Provides
groundwater quality performance
standards. Remedial action may produce
non-hazardous solid waste, which must
be disposed of in accordance with Part
115. Used for determining the process
and type of disposal facility that solid
waste or contaminated media may be
removed to. May apply to closure
(capping) of a landfill. May serve as a
basis of design for containment of non-
hazardous solid waste on-site.

Liquid Industrial
Wastes

Part 121 of Act, 1994 PA 451. (MCL Regulates liquid industrial waste generators,
324.121, et seq.) Michigan transporters and designated facilities.
Administrative Code: R 324.12101, et. Transporters are required to be registered and
seq. Formerly known as Act 136 permitted in accordance with the hazardous
(1969) materials transportation act. Requires a

registered and permitted liquid industrial waste
transporter to remove any liquid waste off-site.
Records are required to be kept by those who
generate such waste, under Section 3a. Liquid
industrial waste is defined as "any liquid waste,
other than unpolluted water."

Yes Remedial action may require the storage
transportation and disposal of liquid
industrial wastes. Applies to the on and o
site management of liquid industrial
wastes. Polluted groundwater or surface
water may be generated from a remedial
activity.

ARAR.xls
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STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

PCB Compounds Part 147 of Act, 1994 PA 451. (MCL Regulates the storage, handling, transporting
299.3301, et. seq.) Michigan and disposal of PCBs or PCB contaminated
Administrative Code: R 299.5101, et. materials. Requirements for notifying the
seq. Formerly known as Act 60 (1976) MDEQ of the intent to use, sell, or

manufacture PCBs or PCB products.
Requirements for annual reporting,
exemptions and exclusions, and labeling, as
well as provisions for the storage, handling,
transportation, and disposal of PCBs or PCB-

No No PCB compounds have been detected
at the site.

Environmental Part 201 of Act, 1994 PA 451. (MCL
Remediation 324.201, et seq.) Michigan

Administrative Code: R 299.5109, R
299.5505; R 299.5511, R 299.5513, R
299.5515, R 299.5519, R 299.55601,
et. seq. Formerly known as Act 307
(1982)

In part, protects the environment and natural
resources of the state; to regulate the
discharge of certain substances into the
environment; to regulate the use of certain
lands, waters, and other natural resources of
the state; and to prescribe the powers and
duties of certain state and local agencies and
officials.

Yes Applies to response activities taken at
sites of environmental contamination
which are facilities as that term is defined
in Section 20101 (o) of Act 451. Provides
risk based site cleanup criteria based on
land-use, and other factors necessary to
protect the public health, safety, welfare
and the environment.

Underground Storage Part 211of Act, 1994 PA 451. (MCL
Tank Regulations 324.211, et seq.) Michigan

Administrative Code: R 29.2103, et.
seq.

Leaking Underground Part 213 of Act 1994 PA 451. (MCL
Storage Tanks 324.213, et seq.) Michigan

Administrative Code: R 324.21301 a,
et. seq.

Provides technical standards for underground
storage tank (UST) systems including
corrosion protection, release detection, spills
and overfill protection, and compliance
reporting schedules.

Regulates and provides for corrective action
due to releases from leaking underground
storage tank systems. Prescribes the powers
and duties of certain state agencies and
officials; and provides for penalties and
remedies. Also regulates the inspection,
abandonment, replacement and installation of
underground storage tanks.

No

No

No underground storage tanks will be
used at the site.

No underground storage tanks were used
at the site.

ARARxIs
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STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION CITATION

TABLE A-6
State Action-Specfic ARARs

Ionia City Landfill

DESCRIPTION

APPLICABLE/
RELEVANT AND
APPROPRIATE COMMENT

Natural Rivers Part 305 of Act, 1994 PA 451. (MCL Regulates activities within 500 feet of a
324.305, et seq.) Michigan designated natural river. The purpose of these
Administrative Code: R 324.30501, et. zoning rules is to promote public health and
seq. Formerly known as Act 231 prevent ecological damage due to unwise
(1970) development or construction within a natural

river district. The rules also protect the free-
flowing conditions, fish and wildlife, water
quality, and recreational values of natural
rivers and adjoining land.

Yes Remedial action may take place within
500 feet of the Grand River.

Dam Safety Part 315 of Act, 1994 PA 451. (MCL
324.31501, et. seq.) Michigan
Administrative Code: R 281.1301, et.
seq.

Regulates dam and/or surface water
impoundment structures at or greater than 6
feet in height.

No There are no dams or impoundments on
or near the site.

Endangered Species
Protection

Part 365 of Act, 1994 PA 451. (MCL Establishes rules to provide for conservation,
324.365, et seq.) Michigan management, enhancement, and protection of
Administrative Code: R 324.36501, et. species either endangered or threatened with
seq. Formerly known as Act 203 extinction.

Yes Remedial action may take place and
adversely impact endangered species and
other habitat

Supervisor of Wells Part 615 of Act, 1994 PA 451. (MCL
324.615, et seq.) Michigan
Administrative Code: R 324.61501,
et. seq. Formerly known as Act 61
(1939)

Requires that a permit be obtained prior to
drilling oil, gas, brine disposal, and deep well
injection wells. Regulates the drilling
requirements, which includes well construction,
inspection, plugging and abandonment.

No No remedial actions utilizing deep well
disposal or injection is applicable for the
site.

ARAR.xls
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Cost Tables
[ THE INFORMATION IN THE COST ESTIMATE TABLES ARE BASED ON THE BEST AVAILABLE INFORMATION
REGARDING THE ANTICIPATED SCOPE OF THE REMEDIAL ALTERNATIVES. CHANGES IN THE COST
ELEMENTS ARE LIKELY TO OCCUR AS A RESULT OF NEW INFORMATION AND DATA COLLECTED DURING
DESIGN OR IMPLEMENTATION OF THE REMEDY. MAJOR CHANGES MAY BE DOCUMENTED IN THE FORM
OF A MEMORANDUM IN THE ADMINISTRATIVE RECORD FILE, AN ESD, OR A ROD AMENDMENT. THESE ARE
ORDER-OF-MAGNITUDE ESTIMATES THAT ARE EXPECTED TO BE WITHIN +50 TO -30 PERCENT OF THE
ACTUAL PROJECT COST.]



GROUNDWATER ALTERNATIVE 2 • TABLE 1 OF3
IONIA CITYL/F- GROUNDWATER MEASURE INSTITUTIONAL CONTROLS

| Description Qty Unit Unit Cost Total Reference"
Capital Costs
Deed recording 1 Each $2,000.00 $2,000

Initial Monitor Well 1 Each $15,000.00 $15,000
Sampling/Reporting
Subtotal Capital Costs $17,000

Contingencies (15% of Capital Cost) $2,550

Engineering/General Conditions (25% of Capital Costs) $4,250

TOTAL CAPITAL COSTS $23,800

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 2 • TABLE 1 OF3
IONIA CITYUF- GROUNDWATER MEASURE INSTITUTIONAL CONTROLS (Cont'd)

Description__________Qty____Unit Unit Cost Total___________Reference/Notes
Yearly O&M Costs
Semi-Annual Monitor Well 2 Each $15,000.00 $30,000
Sampling/Reporting
Subtotal Yearly O&M $30,000

Contingencies (15%) $4,500

Engineering/Project Management (20% of yearly O&M) $6,000

TOTAL YEARLY O&M $40,500

Present Worth (30 year, 7% discount factor) $526,400

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNA TIVE 2 - TABLE 3 OF 3
PRESENT WORTH

GROUNDWATER MEASURE INSTITUTIONAL CONTROLS

ftPITAL COST
EARLY O&M COST
ISCOUNT RATE

523,800
540,500

7%

DISCOUNT
YEAR

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

RATE
1.0000
0.9346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0 1314

EXPENDITURE
$23,800
540,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
$40,500
540,500
540,500
540,500

PRESENT
WORTH

523,800
537,850
535,374
$33,060
$30,897
$28,876
$26,987
$25,221
$23,571
$22,029
$20,588
$19,241
$17,982
$16,806
$15,707
$14,679
$13,719
$12,821
$11,982
$11,199
$10,466
$9,781
$9,141
$8,543
$7,984
$7,462
$6,974
$6,518
$6,091
55,693
55,320

TOTAL
PRESENT
WORTH

$23,800
$61,650
$97,025

$130,085
$160,982
$189,858
$216,845
$242,066
$265.638
$287,667
$308,255
$327.496
$345,479
$362,285
$377,991
$392,671
$406,389
$419,211
$431,193
$442,392
$452,858
$462,639
$471,780
$480,324
$488.308
$495,770
$502,744
$509,262
$515,353
$521,046
$526,366



GROUNDWATER ALTERNATIVE 3 - TABLE 1 OF 3
IONIA CITY L/F - MONITORED NATURAL ATTENUATION

| Description Qty Unit Unit Cost Total____________Reference
Capital Costs
MNA Study 1 Each $34,140.00 $34,140

Rcvy Well Installation, 6" SS screen 3 Each $8,400.00 $25,200 Stearns Drilling
& riser, Bumper posts
Subtotal Capital Costs $59,340

Contingencies (15% of Capital Cost) $8,901

Engineering/General Conditions (20% of Capital Costs) $11.868

TOTAL CAPITAL COSTS $80,109

(1) RS Medns, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 3 - TABLE 2 OF 3
IONIA CITY L/F- MONITORED NATURAL ATTENUATION (Cont'd)

| Description Qty Unit Unit Cost Total___________Reference/Notes
Yearly O&M Costs
Yearly MNA sampling.analysis,data 1 Each $34,140.00 $34,140
evaul. report _______
Subtotal Yearly O&M $34,140

Contingencies (15%) $5,121

Engineering/Project Management (20% of yearly O&M) $6,828

TOTAL YEARLY O&M $46,089

Present Worth (30 year, 7% discount factor) $652,000

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



PRESENT WORTH
GROUNDWATER ALTERNATIVE 3 - TABLE 3 OF 3

MONITORED NATURAL ATTENUATION

APITAL COST
EARLY O&M COST
ISCOUNT RATE

580,100
S46.100

7%

DISCOUNT
YEAR

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

RATE
1.0000
0.9346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083

' 0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

EXPENDITURE
380,100
546,100
546,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
$46,100
546,100
$46,100

PRESENT
WORTH

$80,100
543,084
540,266
537,631
535,169
$32,869
$30,718
$28,709
$26,831
$25,075
$23,435
$21,902
$20,469
$19,130
$17,878
$16,709
515,616
$14,594
$13,639
$12,747
$11,913
$11,134
510,405

$9,725
$9,088
$8,494
$7,938
$7,419
$6,934
56,480
56,056

TOTAL
PRESENT
WORTH

580,100
5123,184
5163,450
$201,081
$236,250
$269,119
$299,837
$328,546
$355,377
$380,452
$403,887
$425,789
$446,258
$465,388
$483.266
$499,975
$515,591
$530,185
$543,824
$556,571
$568,484
$579,618
$590,023
$599,748
$608,836
$617,330
$625,268
$632,687
5639,621
5646,101
$652.157



GROUNDWATER ALTERNATIVE 4 - TABLE 1 OF 3
IONIA CITY UF - GROUNDWATER EXTRACTION DISCHARGE TO SURFACE WATER

Description Qty Unit
Capital Costs
Rcvy Well Installation, 6" SS screen & 0 Each
Risei , Bumper posts
Pump and Pitless Installation 0 Each

Trenching/Pipe Installation, System Bldg, 0 LS
Controls
Outfall Installation 1 LS

Load/It ansport/disposal non-haz trench 0 C.Y.
spoils
Load/transport/disposal haz trench spoils 0 C.Y.

Subtotal Capital Costs

Start-up/Shake-down (10% of Capital Costs)

Contingencies (15% of Capital Costs)

Engineering/General Conditions (15% of Capital Costs)

TOTAL CAPITAL COSTS

Unit Cost Total Reference/Notes

$8,400.00 $0 Stearns Drilling

$3,000.00 $0 Stearns Drilling

$44,490.00 $0 Great Lakes Carbon

$2,000.00 $2,000 12.3 7502000° '

$50.00 $0

$125.00 $0

$2,000

$200

$300

$300

$2,800

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 4 - TABLE 2 OF 3
IONIA CITY UF-GROUNDWATER EXTRACTION DISCHARGE TO SURFACE WATER (Cont'd)

Description Qty Unit Unit Cost
Yearly O&M Costs
System influent/effluent 12 Each $2,500.00
sampling/analysis/reporting
Semi-annual monitor well 2 Each $15,000.00
samplmq/analysis/reportinq
Semi-annual well/pipeline cleaning 2 Each $6,000.00

Utilitiy charges 9,800 KwH $0.07

Repair Parts (2% of Capital Costs) 1 LS $2,940.00

Subtotal Yearly O&M

Contingencies (15%)

Engineering/Project Management (20% of yearly O&M)

TOTAL YEARLY O&M

Total Reference/Notes

$30,000

$30,000

$12,000 Stearns Drilling

$686

$2,940

$75,626

$11,344

$15,125

$102,095

Present Worth (30 year, 7% discount factor) $1,269,763

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means. "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 4 - TABLE 3 OF 3
PRESENT WORTH

GROUNDWATER EXTRACTION & DISCHAGE TO SURFACE

APITAL COST
EARLY O&M COST
ISCOUNT RATE

S2.800
5102,100

7%

DISCOUNT
YEAR

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

RATE
1 .0000
09346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
02584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

EXPENDITURE
$2,800

$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102,100
$102.100
S102.100

PRESENT
WORTH

$2,800
$95,421
$89,178
$83,344
$77,892
$72,796
$68,034
$63,583
$59,423
$55,536
$51 ,902
$48,507
$45,334
$42,368
$39,596
$37,006
$34,585
$32,322
$30,208
$28,232
$26,385
$24,658
$23,045
$21,538
$20,129
$18,812
$17,581
$16,431
$15,356
514,351
513,413

TOTAL
PRESENT
WORTH

$2,800
$98,221

$187,399
$270,743
$348,634
$421,430
$489,464
$553,046
$612,470
$668,005
$719,908
$768,415
$813,748
$856,116
$895,712
$932,718
$967,303
$999,625

$1,029,833
$1,058,064
$1,084,449
$1,109,107
$1,132,153
$1,153,690
$1,173,819
$1,192,631
$1,210,212
$1,226,643
$1,241,999
$1,256,351
51,269,763



GROUNDWATER ALTERNATIVE 5 - TABLE 1 OF 3
IONIA CITY UF - GROUNDWATER EXTRACTION DISCHARGE TO POTW

Description Qty Unit
Capital Costs
Rcvy Well Installation, 6" SS screen & 0 Each
Riser, Bumper posts
Pump and Pitless Installation 0 Each

Trenching/Pipe Installation, System Bldg, 0 LS
Controls
Load/transport/disposal non-haz trench 0 C.Y.
spoils
Load/transport/disposal haz trench spoils 0 C.Y.

Subtotal Capital Costs

Start-up/Shake-down (10% of Capital Costs)

Contingencies (15% of Capital Costs)

Engineering/General Conditions (15% of Capital Costs)

TOTAL CAPITAL COSTS

Unit Cost Total

$8,400.00 $0

$3,000.00 $0

$44,490.00 $0

$50.00 $0

$125.00 $0

$0

$0

$0

$0

$0

Reference/Notes

Stearns Drilling

Stearns Drilling

Great Lakes Carbon

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 5 - TABLE 2 OF 3
IONIA CITY UF -GROUNDWATER EXTRACTION DISCHARGE TO POTW(Cont'd)

Description Qty Unit Unit Cost
Yearly O&M Costs
Monthly influent/effluent 12 Each $2,500.00
samplmq/analysis/reporting
Semi-annual monitor well 2 Each $15,000.00
samplmg/analysis/reporting
Semi-annual well/pipeline cleaning 2 Each $6,000.00

Utilitiy charges 9,800 KwH $0.07

Repair Parts (2% of Capital Costs) 1 LS $2,880.00

Subtotal Yearly O&M

Contingencies (15%)

Engineering/Project Management (20% of yearly O&M)

TOTAL YEARLY O&M

Total Reference/Notes

$30,000

$30,000

$12,000 Stearns Drilling

$686

$2,880

$75,566

$11,335

$15,113

$102,014

Present Worth (30 year, 7% discount factor) $1,265,722

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 5 • TABLE 3 OF 3
PRESENT WORTH

GROUNDWATER EXTRACTION & DISCHAGE TO POTW

APITAL COST
EARLY O&M COST
ISCOUNT RATE

SO
5102,000

7%

DISCOUNT
YEAR

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

RATE
1.0000
09346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

EXPENDITURE
SO

$102,000
5102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
$102,000
5102,000

PRESENT
WORTH

$0
595,327
589,091
583,262
$77,815
$72,725
$67,967
$63,520
$59,365
$55,481
$51,852
$48,459
$45,289
$42,326
$39,557
$36,969
$34,551
$32,291
$30,178
$28,204
$26,359
$24,634
$23,023
$21,517
$20,109
$18,793
$17,564
$16,415
$15,341
514,337
513,399

TOTAL
PRESENT
WORTH

$0
$95,327

$184,418
$267,680
$345,496
5418,220
$486,187
$549,708
$609,072
$664,554
$716,405
$764,865
$810,154
$852,480
$892,038
$929,007
$963,558
$995,849

$1,026,027
$1,054,231
$1,080,589
$1,105,224
$1,128,247
$1,149,763
$1,169,872
$1,188,665
$1,206,229
$1,222,644
51,237,985
51,252,323
$1,265,722



GROUNDWATER ALTERNATIVE 6 • TABLE 1 OF 3
IONIA CITY UF - AIR STRIPPING

Description Qty Unit
Capital Costs
Rcvy Well Installation, 6" SS screen &
Riser, Bumper posts 0 Each

Pump and Pitless Installation 0 Each
30 Gpm Air Stripper, Trenching/Pipe
Installation, Treatment Bldg, Controls 0 LS
Load/transport/disposal non-haz trench
spoils 0 C.Y.
Load/transport/disposal haz trench spoils

0 C.Y.
Subtotal Capital Costs

Start-up/Shake-down (20% of Capital Costs)

Contingencies (15% of Capital Costs)

Engineering/General Conditions (25% of Capital Costs)

TOTAL CAPITAL COSTS

Unit Cost Total

$8,400.00 $0

$3,000.00 $0

$75,000.00 $0

$50.00 $0

$125.00 $0
$0

$0

$0

$0

$0

Reference/Notes

Stearns Drilling

Stearns Drilling

Great Lakes Carbon

-

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 6 - TABLE 2 OF 3
IONIA CITY UF - AIR STRIPPING (Cont'd)

Description Qty Unit
Yearly O&M Costs
Monthly influent/effluent 12 Each
samplmg/analysis/reporting
Semi-annual monitor well 2 Each
samphng/analysis/reporting
Semi-annual well/pipeline cleaning 2 Each

Utilitiy charges 49,000 KwH

Repair Parts (2% of Capital Costs) 1 LS

Subtotal Yearly O&M

Contingencies (15%)

Engineering/Project Management (20% of yearly O&M)

TOTAL YEARLY O&M

Unit Cost Total Reference/Notes

$2,500.00 $30,000

$15,000.00 $30,000

$6,000.00 $12,000 Stearns Drilling

$0.07 $3,430

$4,300.00 $4,300

$79,730

$11,960

$15,946

$107,636

Present Worth (30 year, 7% discount factor) $1,335,213

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWA TER AL TERN A TIVE 6 - TABLE 3 OF 3
PRESENT WORTH

AIR STRIPPING

APITAL COST
EARLY Q&M COST
ISCOUNT RATE

SO
3107,600

7%

DISCOUNT
YEAR

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

RATE
1.0000
0.9346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

EXPENDITURE
$0

5107,600
5107,600
5107,600
S1 07,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
5107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
5107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
5107,600
5107,600
5107,600
5107,600

PRESENT
WORTH

SO
$100,561

593,982
587,834
$82,088
$76,717
$71,698
$67,008
$62,624
$58,527
$54.698
$51,120
$47,776
$44,650
$41,729
$38,999
$36,448
$34,063
$31,835
$29,752
$27,806
$25,987
$24,287
$22,698
$21,213
$19.825
$18,528
$17,316
$16,183
515,125
514,135

TOTAL
PRESENT
WORTH

$0
$100,561
$194,543
$282,376
$364,464
$441,181
$512,880
$579,888
$642,512
$701,039
$755,737
$806,857
$854,633
$899,283
$941,012
$980,012

$1,016,459
$1,050,523
$1,082,358
$1,112,110
$1,139,916
$1,165,903
$1,190,189
$1,212,887
$1,234,100
$1,253,926
$1,272,454
$1,289,770
51,305,953
51,321,078
51,335,213



GROUNDWATER ALTERNATIVE 7 - TABLE 1 OF 3
IONIA CITYUF-- CARBON ADSORPTION

| Description Qty Unit
Capital Costs
Rcvy Well Installation, 6" SS screen & 0 Each
Riser, Bumper posts
Pump and Pitless Installation 0 Each

35 gprn Dual-bed Carbon Adsorption Unit, 0 LS
Trenching/Pipe Installation, Treatment
Initial Charge of Carbon 1 ,320 LB

Load/transport/disposal non-haz trench 0 C.Y.
spoils
Load/transport/disposal haz trench spoils 0 C.Y.

Subtotal Capital Costs

Start-up/Shake-down (20% of Capital Costs)

Contingencies (15% of Capital Costs)

Engineering/General Conditions (25% of Capital Costs)

TOTAL CAPITAL COSTS

Unit Cost Total Reference/Notes |

$8,400.00 $0 Stearns Drilling

$3,000.00 $0 Stearns Drilling

$1 .23 $0 Great Lakes Carbon

$1.23 $1,624

$50.00 $0

$125.00 $0

$1,624

$325

$244

$406

$2,598

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 7 - TABLE 2 OF 3
IONIA CITY UF - CARBON ADSORPTION (Cont'd)

Description
Yearly O&M Costs
Monthly influent/effluent
samphnq/analysis/reporting
Semi-annual monitor well
samplmq/analysis/reportinq
Semi-annual well/pipeline cleaning

Utihtiy charges

Carbon replacement/RegenrationDisposal

Repair Parts (2% of Capital Costs)

Subtotal Yearly O&M

Contingencies (15%)

Engineering/Project Management (20%

TOTAL YEARLY O&M

Qty

12

2

2

22,000

2,640

1

of yearly O&M)

Unit

Each

Each

Each

KwH

LB

LS

Unit Cost

$2,500.00

$15,000.00

$6,000.00

$0.07

$1.79

$4,300.00

Total Reference/Notes

$30,000

$30,000

$12,000 Stearns Drilling

$1 ,540

$4,726

$4,300

$82,566

$12,385

$16,513

$111,464

Present Worth (30 year, 7% discount factor) $1,386,206

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 7 - TABLE 3 OF3
PRESENT WORTH

CARBON TREATMENT

APITAL COST
EARLY O&M COST
ISCOUNT RATE

YEAR
0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

DISCOUNT
RATE
1.0000
09346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

52,598
5111,500

7%

EXPENDITURE
52,598

$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
$111,500
5111,500
$111,500

PRESENT
WORTH

52,598
5104,206
$97,388
591,017
$85,063
$79,498
$74,297
$69,437
$64,894
$60,649
$56,681
$52,973
$49,507
$46,269
$43,242
$40,413
$37,769
$35,298
$32,989
$30,831
$28,814
$26,929
$25,167
$23,521
$21,982
$20,544
$19,200
$17,944
$16,770
515,673
514,647

TOTAL
PRESENT
WORTH

52,598
5106,804
$204,192
$295,209
$380,272
$459,770
$534,067
$603,504
$668,398
$729,046
$785,727
$838,700
$888,208
$934,476
$977,718

$1,018,130
$1,055,899
$1,091,197
$1,124,186
$1,155,017
$1,183,831
$1,210,759
$1,235,926
$1,259,447
$1,281,429
$1,301,973
$1,321,172
$1,339,116
51,355,886
$1,371,559
$1,386,206



SELECTED FINAL REMEDY - TABLE 1 OF 3
IONIA CITYL/F- INSTITUTIONAL CONTROLS, GROUNDWATER
EXTRACTION, TREATMENT AND DISCHARGE TO POTW, AND MONITORED NATURAL
ATTENUATION

Description
Capital Costs
Deed recording

Qty

1

Unit

Each

Unit Cost

$2,000.00

Total

$2,000

Reference/Notes

Initial Monitor Well
Sampling/Reporting
Initial inspection/upgrades to
fence/cover
Rcvy Well Installation, 6" SS screen
& Riser. Bumper posts

Pump ;ind Pitless Installation
30 Gpm Air Stripper, Trenching/Pipe
Installation. Treatment Bldg, Controls
Load/trjnsport/disposal non-haz
trench spoils
Load/transport/disposal haz trench
spoils
MNA Study

Monitoring Well Installation, 2" SS
screen & riser, Bumper posts
Subtotal Capital Costs

1 Each $15,000.00 $15,000

1 Each $10,000.00 $10,000

$0 Stearns Drilling

$0 Stearns Drilling

$0 Great Lakes Carbon

$0

$0
34,140

6 Each $8,400.00 $50,400 Stearns Drilling

0

0

0

0

0
1

Each

Each

LS

C.Y.

C.Y.
Each

$8,400.00

$3,000.00

$75,000.00

$50.00

$125.00
$34,140.00

Start-up/Shake-down (20% of System Capital Costs)

Contingencies (15% of Capital Cost)

Engineering/General Conditions (25% of Capital Costs)

TOTAL CAPITAL COSTS

$111,540

$0

$16,731

$27,885

$156,156

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



SELECTED FINAL REMEDY - TABLE 2 OF 3
IONIA CITYUF- INSTITUTIONAL CONTROLS, GROUNDWATER
EXTRACTION, TREATMENT AND DISCHARGE TO POTW, AND MONITORED NATURAL
ATTENUATION

Description Qty Unit Unit Cost Total Reference/Notes
Yearly O&M Costs
Quarterly Inspection/report 4 Each

Mowing, two times/year 46 Acre

Ditch Maintenance 1 Each

Cap Repairs 1 Each

Fence/Sign Repairs 1 Each

Semi-Annual Monitor Well 2 Each
Sampling/Reporting
Sampling/analysis/reportmg 12 Each

Semi-annual well/pipeline cleaning 2 Each

Utilitiy charges 49,000 KwH

Repair Parts (2% of Treatment 1 LS
System Capital Costs)
Yearly MNA sampling,analysis.data 1 Each
evaul, report
Subtotal Yearly O&M

Contingencies (15%)

Engineering/Project Management (20% of yearly O&M)

TOTAL YEARLY O&M

$600.00 $2,400

$27.20 $1,251 18 05 041512>

$2,500.00 $2,500

$2,000.00 $2,000

$1,000.00 $1,000

$15,000.00 $30,000

$2,500.00 $30,000

$6,000.00 $12,000 Stearns Drilling

$0.07 $3,430

$4,300.00 $4,300

$34,140.00 $34,140

$123,021

$18,453

$24,604

$166,079

Present Worth (30 year, 7% discount factor) $2.215,901



SELECTED FINAL REMEDY - TABLE 2 OF 3

IONIA CITY UF- INSTITUTIONAL CONTROLS, EXISTING SOIL COVER. GROUNDWATER

EXTRACTION. TREATMENT AND DISCHARGE TO POTW. AND MONITORED NATURAL

ATTENUATION

PRESENT WORTH

APITAL COST
EARLY O&M COST
ISCOUNT RATE

5156,000
5166,000

7%

DISCOUNT
YEAR

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

RATE
1 .0000
0.9346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

EXPENDITURE
5156,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
$166,000
5166.000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
$166,000
5166,000
$166,000
$166,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000
5166,000

PRESENT
WORTH
5156,000
$155,140
$144,991
$135,505
$126,641
5118,356
5110,613
$103,376
596,614
$90,293
$84,386
$78,865
$73,706
$68,884
$64,378
$60,166
$56,230
$52,551
$49,113
$45,900
$42,898
$40,091
$37,468
$35,017
$32,726
530,585
528,584
526,714
524,967
523,333
S21.807

TOTAL
PRESENT
WORTH

$156,000
5311,140
5456,131
5591,636
5718,277
5836,633
5947,246

$1,050,622
$1,147,236
$1,237,529
$1,321,915
$1,400,780
$1,474,486
$1,543,370
$1,607,748
$1,667,914
$1,724,144
$1,776,695
51,825,808
51,871,709
51,914,606
51,954,698
$1,992,166
$2,027,183
$2,059,909
52,090,495
52,119,079
52,145,794
$2,170,760
52.194,094
52,215,901



Appendix A - Responsiveness Summary



Ionia City Landfill, Ionia, Michigan
Responsiveness Summary

This summary provides the responses to public comments on the Ionia City Landfill Site
Proposed Plan. Each comment is provided with the response below.

The text of these full comments can be found in the U.S. EPA Ionia City Landfill Site
Administrative Record. Comments were provided by interested parties during the
public comment period which was from July 12, 2000 through September 7, 2000. No
verbal comments were made at the public meeting held on July 26, 2000.

Comment No. 1

The hydrogeological characterization of the site indicates that groundwater on the south
side of the site vents to the Grand River and the property south of the river will not be .
impacted by the landfill. This being the case, the City of Ionia believes that the cleanup
goal at the Landfill property bounded by the Grand River should be the mixing zone-
based GSI criteria only and not the drinking water MCL criteria. - City of Ionia

Response:

The NCP requires that Superfund remedies meet all federal and state ARARs unless
waived. In the case of the Ionia City Landfill that means attaining MCLs at the waste
boundary which coincides with the property boundary at this site and GSI discharge
limits at the Grand River and Kanouse Drain. However, there are two locations where a
surface water body and the property boundary co-exist. One is the eastern boundary of
Area B (Kanouse Drain) and as noted in the comment the southern boundary of Area B
(Grand River).

Neighboring properties and the Grand River are potential sources of drinking water.
Through institutional controls, properties to the north, west and east of the site, can be
prohibited from installation of drinking water or irrigation wells until MCLs are attained.
However, the Grand River cannot be restricted from being used as a drinking water
source. A review of US EPA Region 9's Preliminary Remediation Goals (PRGs), based
on risk, reveal a vinyl chloride water cleanup level of .02 ug/l which is even more
restrictive than MCLs. Until chronic discharge limits can be calculated for the Grand
River, MCLs will have to be attained at this boundary.

Comment No. 2

The Proposed Plan calls for collecting and treating groundwater in the point source area
- the 500 microgram per liter (ug/l) volatile organic compound (VOC) plume. The City of
Ionia requests that EPA include a provision in the Proposed Plan and the ROD
requiring containment of the 500 ug/l VOC plume until a demonstration can be made
that cleanup goals will continue to be achieved at the landfill property boundaries. This



will provide a basis for shutting down the treatment system at some point in the future,
assuming the demonstration can be made. - City of Ionia

Response

The US EPA agrees with the comment and the ROD includes a provision that a
demonstration must be made that cleanup goals, i.e., MCLs and GSI discharge limits,
will continue to be achieved through natural processes before shutting down the pump
and treat system that will contain/treat the 500 ug/l total VOC plume.

Comment No. 3

It appears you have done your homework. The people of Ionia and specifically the
people who live in that area did not create the problem. Groundwater Measure Number
6 is in my opinion the best and most effective answer. - Scott Miller, Ionia resident.

Response

Your opinion/recommendation is noted.

Comment No. 4

Alternatives SM-2 and SM-3 ARAR for Part 115. The Proposed Plan only needs to
address the groundwater operable unit at the site. Soil and cap issues were addressed
in the Operable Unit 1 ROD and removal actions and do not need to be addressed in
this action. MDEQ recommends that all references to soil actions are deleted for the
remedial alternatives proposed remedy. - MDEQ

Response

U.S. EPA agrees with the comment and has removed references to a soil remedy as
part of this final ROD.

Comment No. 5

Relative to Alternative GM-6, the groundwater pump and treat system will be required to
meet the performance standard of the Mixing Zone Determination (MZD) Groundwater
to Surface Water Interface (GSI) criteria at the Kanouse Drain and Wetland. The term
"standard" should be replaced with language "compliant with MZD GSI requirements".
MDEQ believes there must be complete capture of the contaminant plume exceeding
criteria so there will not be an on-going release to the Kanouse Drain and Wetland
above criteria. It is likely the current groundwater extraction system is not completely
capturing the plume and it will not be able to draw the plume back from the property
boundary. Furthermore, the 500 ug/l total volatile organic chemicals isoplath, while
appropriate for an interim action, has no regulatory basis as a final cleanup criterion.
The regulatory criteria must be Maximum Cleanup Levels at the property boundary and
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GSI criteria at the Kanouse Drain and Wetland. With plume capture to prevent further
releases to the drain and beyond the property boundaries and appropriate Institutional
Controls on the properties located west, southwest, and southeast of Area A, a
Monitored Natural Attenuation remedy is appropriate for the contaminates which have
already migrated off site. - MDEQ

Response

There are a number of issues raised in this comment.

1. The term regulatory "standard" should be replaced with "compliant with MZD GSI
requirements".

The ROD is even more specific than that. It states that MDEQ GSI discharge
limits must be attained at the Grand River and Kanouse Drain and the specific
chronic and acute limits calculated by MDEQ are shown in the ROD.

2. MDEQ believes there must be complete capture of the contaminant plume
exceeding criteria so there will not be an on-going release to the Kanouse Drain and
Wetland above criteria. It is likely the current groundwater extraction system is not
completely capturing the plume and it will not be able to draw the plume back from the
property boundary.

US EPA agrees that the current pump and treat system is not completely
capturing the contaminated plume; however, it was never designed to do so. US
EPA believes that by capturing the 500 ug/l total VOC isoplath, that natural
processes will allow contaminant levels to reach MCLs or GSI discharge limits,
where appropriate over time. The NCP states that ARARs, of which the GSI
discharge limits are considered one for this site, will be attained at completion of
the remedial action. Since MCLs are lower for all contaminants of concern,
except for copper, at this site and since the property boundary is either the same
as or farther away from the former point source, the GSI discharge limits will
likely be attained before federal MCLs. If not, pump and treat and monitored
natural attenuation will continue until GSI discharge limits are attained which
meet the ARAR requirement.

Secondly, except for vinyl chloride, all other contaminants of concern are not
currently exceeding either the chronic or acute discharge limits based on the
most recent groundwater sampling in February 1999. In addition, this
groundwater sampling event occurred prior to start up of the pump and treat
system. Taking a closer look at the chronic discharge limit of 15 ug/l for vinyl
chloride reveals that its basis is in human health protection. An ecologically
protective discharge limit for vinyl chloride is 930 ug/l based on the revised
Mixing Zone Determination dated September 14, 2000. State regulations require
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selection of the more stringent of the health protection thresholds; however, from
a reasonable future use perspective, the Kanouse Drain does not supply
sufficient water to be considered as a potential drinking water source or
represent an excess human health risk. The ecological system in and adjacent
to the Kanouse Drain are more practical benchmarks for evaluating adverse
impacts due to continuing discharges of vinyl chloride to the Kanouse Drain.
According to the revised Mixing Zone Determination, vinyl chloride has a limit of
930 ug/l, or nearly 4.5 times greater than the highest concentrations found near
the Kanouse Drain before the pump and treat system was operating.

Therefore, U.S. EPA believes that capture of the 500 ug/l plume and natural
processes to reduce contaminants, particularly vinyl chloride near the Kanouse
Drain, over time will be protective of human health and the environment.

3. The 500 ug/l total volatile organic chemicals isoplath, while appropriate for an
interim action, has no regulatory basis as a final cleanup criterion. The regulatory
criteria must be Maximum Cleanup Levels at the property boundary and GSI criteria at
the Kanouse Drain and Wetland.

US EPA agrees that capture of the 500 ug/l total VOC isoplath is not based on
any specific regulation. MCLs and GSI discharge criteria are the contaminant
levels that must be attained, as appropriate, in the final groundwater remedy for
the site. However, US EPA believes that it is still critical to capture the 500 ug/l
isoplath since its capture will result in the capture of all of the TCE, and the vast
majority of cis-DCE and vinyl chloride near the former source area. Although an
elementary approach, the BIOCHLOR model run by a consultant to US EPA
demonstrated that through capture of the 500 ug/l isoplath that natural
attenuation processes would be successful in attaining MCLs over time and
meeting the long-term objectives of the remedy.

4. With plume capture to prevent further releases to the drain and beyond the property
boundaries and appropriate Institutional Controls on the properties located west,
southwest, and southeast of Area A, a Monitored Natural Attenuation remedy is
appropriate for the contaminants which have already migrated off site.

US EPA believes that attaining GSI discharge limits and MCLs over time and
appropriate Institutional Controls west, southwest and southeast of Area A will
allow natural processes to reduce contaminant levels that have already migrated
off site and is appropriate for this site.
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Comment No. 6

In order to demonstrate capture, a groundwater monitoring network must be established
in the beginning of the Operation and Maintenance period. A contingency plan for
enhancement of the extraction system should also be included in the remedy in case
the monitoring program demonstrates that adequate plume capture is not occurring. A
reasonable monitoring period prior to making a decision concerning capture would be
quarterly monitoring for a period of one year. - MDEQ

Response

The final groundwater remedy states that,

Periodic draw-down measurements and sampling of monitoring wells
installed down-gradient from the recovery wells will be required to verify
the effectiveness and adequacy of the recovery well network in
containing/treating the 500 ug/l total VOC plume and achieving and
sustaining federal MCLs at the waste boundary through natural processes
over time and MDEQ GSI discharge limits at the Grand River and
Kanouse Drain over time. Recovery of contaminated groundwater may
involve modifications to contain and treat the 500 ug/l total VOC plume
and achieve and sustain MCLs and GSI discharge limits if monitoring
indicates that the existing system is insufficient.

The adequacy of plume capture will be an ongoing process, not limited to just the first
year and at a minimum of every five years as part of the Five Year Review process. In
addition, approaches to establishing a baseline for evaluating natural attenuation
generally include two years of quarteriy monitoring. This approach should not only be
sufficient for establishing the baseline for monitored natural attenuation, but also should
give US EPA a very good idea of the current pump and treat system's capture. US
EPA envisions that after the ROD is signed the PRPs will begin developing an
Operation and Maintenance Plan for the site that includes not only a contingency plan
for evaluation and modifications of the existing system but will also describe all aspects
of the long-term monitoring necessary to adequately evaluate attainment of MCLs and
GSI discharge limits.
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Appendix B - State Letter of Non-Concurrence



- STATE Or MtC!-,,GAN

JOHN ENGLER, Governor
DEPARTMENT OF ENVIRONMENTAL QUALITY

"Batter Service for a Better Environment"
HOUISTER BUILDING. PO BOX 30473, LANSING Ml 48909-7973

INTERNET: www.daq.3tate.mi.us
RUSSELL J. HARDING, Director

November 22, 2000

?, E..
Superfund Division
United States Environmental Protection Agency
Region 5
77 West Jackson Boulevard (S-6J)
Chicago, Illinois 60604-3590

Dear Mr. Muno:

Staff of the Michigan Department of Environmental Quality (MDEQ) has reviewed the
Record of Decision (ROD) for the Groundwater Component, signed September 28,
2000, for the Ionia City Landfill site in Ionia County, Michigan. The MDEQ regrets that it
is unable to concur with the United States Environmental Protection Agency's
(U.S. EPA) remedy because it is not compliant with federal and state laws. The remedy
would utilize the pump and treat system installed during a previous removal action,
which is currently in operation on the site and relies on monitored natural attenuation to
eventually (perhaps in 30 years) meet the criteria for the groundwater discharging to
waters of the state and maximum contaminant levels (MCLs) for groundwater beyond
the capture zone of the current system.

The remedy, as currently proposed, will not meet state cleanup requirements for
capturing the on-site plume in a manner to halt the continued migration of groundwater
above the MCLs beyond the boundary of the property with use restrictions to the north,
west, and/east of the site; and mixing zone-based Groundwater to Surface Water
Interface criteria prior to discharge to the Kanouse Drain and Wetland, located adjacent
to and east of the site. We believe that enhancements to the current on-site pump and
treat system, monitoring program and use restrictions could have been incorporated in
remedy implementation in order to meet the state's applicable cleanup criteria.

EQPOKXX
(Rev 1/98)



Mr. William E. Muno November 22, 2000

The MDEQ is willing to continue to work with your agency to implement a remedy that
achieves the groundwater cleanup criteria in a timely manner. If you have any
questions, please contact Ms. Cindy Fairbanks, Superfund Section, Environmental
Response Division, at 517-335-4111, or you may contact me.

Sincerely,

Russell J. Harding
Director
517-373-7917

cc: Mr. Thomas Short, U.S. ERA
Ms. Wendy Camey, U.S. ERA
Mr. Alan J. Howard, MDEQ
Ms. Claudia U.S. Kerbawy, MDEQ
Dr. George Carpenter, MDEQ
Ms. Cindy Fairbanks, MDEQ
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REMEDIAL ACTION

ADMINISTRATIVE RECORD
FOR

IONIA CITY LANDFILL
IONIA, IONIA COUNTY, MICHIGAN

UPDATE #4
SEPTEMBER 28, 2000

NO. PATH

1 09/19/00

2 09/28/00

AUTHOR

Fairbanks, C.,
MDEQ

Short, T.,
U.S. EPA

RECIPIENT

Short, T.,
U.S. EPA

Administrative
Record

TITLE/DESCRIPTION

Letter re: MDEQ's Comments
on the July 2000 Proposed
Cleanup Plan for the Ionia
City Landfill Site

PAGES

Memorandum re: PRP Comments
on Kanouse Drain as a State-
Protected Water Body

3 De
0



NO.

1

DATK

05/05/00

05/05/00

06/09/00

06/29/00

07/00/00

07/07/00

07/14/00

07/17/00

U.S. ENVIRONMENTAL PROTECTION AGENCY
REMEDIAL ACTION

ADMINISTRATIVE RECORD
FOR
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AUTHOR

McLaren/Hart,
Inc.

McLaren/Hart,
Inc.

Fairbanks, C.,
Michigan
Department of
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U.S. EPA

Short, T.,
U.S. EPA

Short, T.,
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Thelen, C.,
MDEQ
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25, 2000

RECIPIENT

U.S. EPA

U.S. EPA

Short, T.,
U.S. EPA

U.S. EPA
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Feasibility Study Update
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Site

Fact Sheet : Proposed Plan
for the Ionia City Landfill
Site
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Letter: U.S. EPA's Approval
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gation Report for the Ionia
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Memorandum re: Mixing Zone
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47
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NO. DATE

10 07/24/00
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Miller, S.,
Ionia
Resident

11 07/28/00 Short, T.,
U.S. EPA

12 07/28/00 Short, T.,
U.S: EPA

13 08/08/00 Fairbanks, C.,
MDEQ
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U.S. EPA
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McLaren/Hart
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Corporation

Nagel, H.
Hall Fowler
Memorial
Library

Short, T.,
U.S. EPA

14 08/11/00 U.S. EPA Public

15 08/25/00 U.S. EPA Public

16 08/28/00 Wieczorek, T., Short, T.,
City of U.S. EPA
Ionia

17 09/05/00 Short, T.,
U.S. EPA

Nagel, H.,
Hall Fowler
Memorial
Library

Ionia City Landfill
Update #3

Page 2

TITLE/DESCRIPTION PAGES

Public Comment Sheet re: 1
Citizen's Comments on the
Cleanup Plan for the Ionia
City Landfill Site

Letter re: U.S. BPA's 6
Comments on the June 29,
2000 Revised Feasibility
Study for the Ionia
Landfill Site

Letter re: Update to Infor- 1
mation Repository Documents
for the Ionia City Landfill
Site

Letter re: MDEQ's Request 1
for a Thirty Day Extension
to the Public Comment Period
for the Proposed Cleanup
Plan for the Ionia City
Landfill Site

U.S. EPA Publiĉ Nptice re: 1
Extensiori'"oF''Ene'*Public Comment
Period on the Proposed Plan
for the Ionia City Landfill
Site to August 30, 2000
(Sentinel-Standard)

U.S. EPA Public Notice re: 1
Extension of the Public Comment
Period on the Proposed Plan
for the Ionia City Landfill
Site to September 7, 2000
(Sentinel -Standard)

Letter re: City of Ionia's 2
Comments on the Proposed Plan
for the Ionia City Landfill
Site

Letter re: Update to Infor- 1
mation Repository Documents
for the Ionia City Landfill
Site



18

DATS

09/05/00

AUTHOR

Short, T.,
U.S. EPA

19 09/14/00 Thelen, C.,
MDEQ

RKCIPIBiT

Smith, R.,
McLaren7
Hart
Environmental
Engineering
Corporation

Schrantz, P.,
MDEQ

Ionia City Landfill
Update #3

Page 3

TITTt*/PK8CRIPTION PACKS

Letter rê : U.S. EPA's 5
Approval, with Modifications,
of the June 29, 2000 Revised
Feasibility Study for the
Ionia City Landfill Site w/
Attached MDEQ Comments

Memorandum re;r Revision to 19
Mixing Zone Determination
for the Ionia City Landfill
Site w/Tables Concerning
Recommendations for Discharge
to the Grand"River and Kanouse
Drain



U.S. ENVIRONMENTAL PROTECTION AGENCY
REMEDIAL ACTION

ADMINISTRATIVE RECORD
FOR

IONIA CITY LANDFILL
IONIA, IONIA COUNTY, MICHIGAN

NO.

1 03/06/95

08/16/95

09/07/95

09/09/97

09/09/97

09/09/97

AUTHOR

Growth
Environmental
Services,
Inc.

Growth
Environmental
Services,
Inc.

Michigan
Department
of Public
Health and
USDHHS/USPHS/
Agency for
Toxic
Substances
and Disease
Registry

McLaren/
Hart
Environmental
Engineering
Corporation

McLaren/
Hart
Environmental
Engineering
Corporation

McLaren/
Hart
Environmental
Engineering
Corporation

UPDATE *2
JULY 24, 2000

RECIPIENT

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

TITLE/DESCRIPTION PAGES

Supplemental Investigation 187
Report for the Ionia Land-
fill Site

Technical Memorandum: June 188
1995 Groundwater Sampling
Event for the Ionia City
Landfill Site

Public Health Assessment 56
Report for the Ionia City
Landfill Site

Revised Basis of Design of 37
of the Groundwater Treatment
System for the Ionia City
Landfill Site

Groundwater Treatment Design 209
Specifications for the Ionia
City Landfill Site

Groundwater Treatment Design 184
Specifications (Appendix B:
Manufacturer's Cut Sheets)
for the Ionia City Landfill
Site



NO.

7

DATE

05/28/98

12/22/98

06/15/98

10

11

12

05/01/99

06/00/99

10/05/99

13

14

12/00/99

01/07/00

AUTHOR

McLaren/
Hart
Environmental
Engineering
Corporation

McLaren/
Hart, Inc.

McLaren/
Hart
Environmental
Engineering
Corporation

City of
Ionia

Fishbeck,
Thompson,
Carr &
Huber

Fishbeck,
Thompson,
Carr &
Huber

Roy F. Weston,
Inc .

McLaren/
Hart, Inc.

RECIPIENT

U.S. EPA

U.S. EPA

U.S. EPA

File

U.S. EPA

U.S. EPA

15 01/07/00 McLaren/
Hart, Inc.

U.S. EPA

U.S. EPA

U.S. EPA

Ionia City Landfill AR
Update #2

Page 2

TITLE/DESCRIPTION PAGES

Groundwater Recovery and 223
Treatment System Operation
and Maintenance Manual
(Revision 1) for the Ionia
City Landfill Site

Technical Memorandum: 72-Hour 11
Constant Rate Pumping Test
Procedures (Revision 1) for
the Ionia City Landfill
Site , .,,,,„._,.» .,

Report of the Start-Up 96
Activities for the Groundwater
Recovery and Treatment System
at the Ionia City Landfill
Site

Waste Water Discharge Permit 10
Issued to A.O. Smith/City of
Ionia (Ionia Landfill PRP
Group)

Baseline Groundwater Monitor- 494
ing Report for the Ionia City
Landfill Site

Quarterly Operation and Main- 91
tenance Status Report for the
Ionia City Landfill Ground-
water Recovery and Treatment
System

Final Community Involvement 68
Plan for the Ionia City
Landfill Superfund Site

Groundwater Trend Analysis 38
Report for the Ionia City
Landfill Site

Groundwater Trend Analysis 434
Report (Appendix A) for the
Ionia City Landfill Site



AUTHOR

16 01/27/00 McLaren/
Hart,
Inc.

17 01/27/00

18 01/28/00

19

20

21

02/02/00

03/08/00

03/10/00

22

23

03/23/00

04/17/00

McLaren/
Hart,
Inc.

Fishbeck,
Thompson,
Carr &
Huber

McLaren/
Hart,
Inc.

McLaren/
Hart,
Inc.

Smith, R. ,
McLaren/
Hart,
Inc.

Gilbertsen, R.
& J. Burton;
Roy F. Weston,
Inc.

McLaren/
Hart,
Inc.

RECIPIENT

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

Short, T.,
U.S. EPA

Short, T.,
U.S. EPA

U.S. EPA

Ionia City Landfill AH
Update #2

Page 3

TITLE/DESCRIPTION PAGES

Screening Ecological Risk 116
Assessment (Revision 2)
for the Former Ionia City
Landfill Site

Screening Ecological Risk 200
Assessment (Revision 2)
for the Former Ionia City
Landfill Site

Quarterly Operation and Main- 111
tenance Status Report for the
Ionia City Landfill Ground-
water Recovery and Treatment
System

Evaluation of Potential Human 104
Health Risks (Final Revision)
for the Former Ionia City
Landfill Site

Groundwater Extraction System 164
Modification No. 1 Detail
Specifications for the Ionia
City Landfill Site

Letter re: Amendment to 4
Revision #2 of the Screening
Ecological Risk Assessment
for the Former Ionia Landfill
Site

Letter re: Evaluation of 18
Monitored Natural Attenuation
for the Ionia City Landfill
Site

Groundwater Extraction System 11
Modification No. 1 As-Built
Plans i Field Change Documen-
tation for the Ionia City
Landfill Site



U.S. ERA ADMINISTRATIVE RECORD
REMOVAL ACTION

IONIA CITY LANDFILL
IONIA, MICHIGAN

UPDATE ttl
10/31/95

DOCI DATE AUTHOR RECIPIENT TITLE/OESCRIPTIOK PAGES

1 11/09/94 Van Otteren, B.,
mm

Benfield, L., Foley Letter re: tne Need to Backfill the Point
i Lardner Source Eicavation at the Ionia City Landfill

(•/Attachments

2 11/28/94

3 12/04/94

4 01/10/95

5 02/03/95

t> 03/07/95

7 03/09/95

8 03/27/95

Looney, M. and
Palet, D., Earth
Technology
Corporation

Looney, M. and
Siith, R., Earth
Technology
Corporation

Looney, M., Earth
Technology
Corporation; et al.

Radcliffe, N., et
al.; Earth
Technology
Corporation

Siith, R. and
Looney, M., Earth
Technology
Corporation

Benfield, L., Foley
t Lardner

Sifford, H., U.S.
EPA

9 04/07/95 Gifford, H., U.S.
[pa

Gifford, HM U.S.
EPA

Si f ford, H., U.S.
EPA

Gifford, «., U.S.
EPA

Gifford, H., U.S.
EPA

Gifford, H., U.S.
EPA

Sifford, N., U.S.
EPA

Siith, R., Growth
Environmental
Services, Inc.

Benfield, L., Foley
. L iner

Letters re: Excavation Air Sampling Results
for the Period Noveiber 2-28, 1994 and
Background Air Satpling Results for the
Period October 18-22,

44

NcNraflduis re: Point Source Retoval Action
Meekly Reports for the Period October 17-
Decetber 4, 1994

Letter re: Bisposition of Dtcentuiutioa and
Excavation Liquids

Cover Letter Forwarding the Retort M Point
Source Removal Action Activities

Cover Letter Forwarding the Decetber 1994
Quarterly Groundwater Sampling Event
Technical Retorandut and the Supplemental
Investigation Report

FAI Transaittal re: Scope and Extent of a
Potential Groundwater Retedy

Letter re: U.S. EPA's Review CoMents on the
February 3, 1995 Report on Point Source
Reioval Action Activities

Letter re: U.S. EPA's Approval of Contractor
xl Pro;«c'. "oordinator fc-r tte !snia C:ty
Landfill

81

10
EFft

- • .n, R., S'oK
EnvKcntental
Serv ices, Inc.

Let ter re: C3nt«inated Groundnater Issues

11 ...... L-'Oi.Sf i k. , 2r'j«'.'

Ervironientai
5er,i:es, Inc.

o: ;for<J, «., U.S.
EPA

Letter re: Site Restoration Activities



MCI DATE AUTHOR
-zts :::: :::::>

RECIPIENT TITIE/DESCRIPTIOK PA6ES
:»*:»

12 05/15/95 Broxth Environientil U.S. EPA
Services, Inc.

13 03/17/95 Van Otteren, B., Looney, «., Gnwth
MDNR Environmental

Services, Inc.

14 04/08'95 Bolio, «., HOUR Van Otteren, B.,
HDNfi

Report: Groundiuter Removal Action
Alternative Evaluation »/Cover Letter

Letter re: Optiial Planting Methods for
Native Grasses and HUdflowers

Heiorandum re: RDM's Review Comments on the
6roundvater Rewval Action Alternative
Evaluation

162

15 06/13/95 61 fford, «., U.S. Smith, R., Sroiith
EPA Environmental

Services, Inc.

16 04/21/95 Van Otteren, 8., Gifford, R., U.S.
NDNR EPA

17 07/11/95 Looney, «., Sronth Gifford, N., U.S.
Environmental EPA
Services, Inc.

IB 07/14/95 Kinsall, 6., et al.j Gifford, H., U.S.
Roy F. Heston, Inc. EPA

Letter re: U.S. EPA's Review of the
Sroundnater ReMval Action Alternative
Evaluation >/Attachtent

Letter re: Sroundnater CletmttfftrforMnce
Standards

Cover Letter Forwrdinj Putp Test Procedures
Technical Netorandui

Letter re: Heston s Reviw Cme>t« on tot
July 10, 1995 Pue.p Test Procedures Technical
Iteeorandui

14

19 07/25/95 GroNth Environeental U.S. EPA
Services, Inc.

Report: Revised Puipr TnFProetdvrtr "
Technical Netorindui (Revision 1) w/Cover
Letter

14

20 07/31/95 Gifford, «., U.S. Snth, R., Growth
EPA Environtental

Services, Inc.

21 08/09/95 Se-ith, R., 6ro»th Bifford, H., U.S.
Environmental EPA
Services, Inc.

22 08/14/95 6ro*th Environmental U.S. EPA
Services, Inc.

23 08/22/95 Silbertsen, R. and Stfford, «., U.S.
Knshnin, P.; Roy F. EPA
Heston, In:.

24 08/31/95 Looney, H., S'owth Gifford, H., U.S.
Env.ror.ientil EPfl
3er»ices, Inc.

Letter re: U.S. EPA's Approval •/
Nodifications of the July 24, 1999 Revised
Pump Test Procedures Technical Memorandum

nemcrandums re: Itonthly Progress Reports for
June and July 1995

Report: June 1995 Broundwter Sampling Event 189
Technical Hemorandum «/Cover Letter

Letter re: Oversight Report for the August
1995 Aquifer Pumping Test

Letter re: Revised Report on Point Source
Semovai Action Activities

B



MCI DATE AUTHOR
:it: :=:> :::::z

RECIPIENT TITLE/DESCRIPTION PARS

25 08/31/95 Sronth Envi'ontental U.S. EPA
Services, Inc.

26 09/31/95 Earth Technology U.S. EPA
Corporation

27 08/31/95 Earth Technology U.S. EPA
Corporation

28 08/31/95 Earth Technology U.S. EPA
Corporation

29 08/31/95 Earth Technology U.S. EPA
Corporation

30 08/31/99 Earth Technology U.S. EPA
Corporation

31 08/31/95 Earth Technology U.S. EPA
Corporation

32 08/31/95 Earth Technology U.S. EPA
Corporation

33 08/31/95 Earth Technology U.S. EPA
Corporation

34 09'20/95 Sifford, N. and Berfield, L., Foley
Jaster, «., U.S. EPA I Lardner

35 09/29/95 U.S. EPA

Report on Point Source Retoval Action 20
Activities (Revision 1): Volute 1 of 9 [Teit;
Appendices A-F Incorporated by Reference]

Report on Point Source Retoval Action 377
Activities (February 3, 1995): Volute 2 of 9
[Appendix F]

Report on Point Source ReMval Action 349
Activities (February 3, 1995)i Volute 3 of 9
[Appendix 6]

Report on Point Source Retoval Action 345
Activities (February 3, 1995): Volute 4 of 9
[Appendu 6]

Report on Point Source Retoval Action 311
Activities (February 3, 1995): Volute 5 of 9
[Appendix 6]

Report on Point Soiree Retoval Action
Activities (February .3, 1999): Volute 6 of 9

6]

Report on Point Source Retoval Action
Activities (February 3, 1995): Volute 7 of 9
[Appendix 6]

219

231

Report on Point Source Retoval Action 369
Activities (February 3, 1995): Volute 8 of 9
[Appendix H]

Report on Point Source Retoval Action 200
Activities (February 3, 1995): Volute 9 of 9
[Appendices H-I]

Letter re: U.S. EPA's ReviM and Approval of 2
the August 31, 1995 Revised Report on Point
Source Retoval Action Activities

Action Netorandut: Detertination of Threat to 19
Public Health, Welfare or the Environment

!& 09/29/95 U.S. EPA Respondents Adunistrative Order by Consent 27



U.S. EPA ADMINISTRATIVE RECORD
REMOVAL ACTION

IONIA CITY LANDFILL
IONIA, MICHIGAN

ORIGINAL
10/24/94

DOCI DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PA6ES

1 08/29/89 U.S. EPA

2 09/29/89 Adamkus, V., U.S.
EPA

U.S. EPA

3 11/15/89 U.S. EPft

Remedial Administrative Record [Original: 1 2637
Hicrofiche Volute] (Documents Coiprising the
AR are Incorporated by Reference and Hay be
Viewed at U.S. EPA Region 5, 77 H. Jackson
Blvd., Chicago, IL 60604-3590)

Operable Unit Record of Decision, Selected 59
Source Control Remedial Alternative

Remedial Administrative Record,Hlp4»t» II: 2 372
Volumes] (Docuients Comprising the AR are
Incorporated by Reference and Nay be Viewed
at U.S. EPA Region 5, 77 H. Jackson Blvd.,
Chicago, IL 60604-3590)

4 06/17/91

5 04/18/94

6 04/28/94

7 05/31/94

B 06/15/94

06/20/94

10 06/21/94

11 Ot/28/94

United States of
Aierica

Sifford, H. and
Prout, S., U.S. EPA

Siith R., Earth
Technology
Corporation

Siith, R. and
Looney, N., Earth
Technology
Corporation

Gilbertsen, R. and
Krishnan, P., Roy F.
Heston, Inc.

Sifford, H., U.S.
EPfl

Feld, R., Environme-
ntal Quality Company

Van Otteren, B.,
HDNR

Settling Defendants Consent Decree N/Appendices

Smith, R., Earth
Tech.; and Benfield,
L, Foley I Lardner

Gifford, N. and
Prout, S., U.S. EPA

Gifford, N., U.S.
EPA

Gifford, «., U.S.
EPfl

Smith, R., Earth
Technology
Corporation

Smith, R., Earth
Technology
Corporation

Sifford. H., U.S.
EPft

Letter re: Analytical Data fro* Groundwater
Samples Collected in November 1993 Requiring
a Reevaluation of Current Site Status

Letter re: (1) Groundwater Contamination and
Point Source Removal Action; and (2)
Groundiiater Monitoring Network H/Attachmcnts

Letter Forwarding the Work Plan for Removal
Action Activities for U.S. EPA Review

Letter re: Keston's Review Comments on the
Removal Action Work Plan

Letter re: U.S. EPA's Review Comments on the
Removal Action Hark Plan and Envirogen
Proposed Mork Plan

Letter Forwarding Attached Guidance re:
Characterization of Nastes that Carry the
0018-43 Haste Codes

Letter re: HDNR's Review of the Removal
Action Nork Plan a/Attachments

187

29



DOCI DATE AUTHOR TITLE/DESCRIPTION PAGES

12 06/28/94 Saith, R., Earth
Technology
Corporation

13 07/29/94 Siith, R. and
Looney, M., Earth
Technology
Corporation

14 OB/02/94 Earth Technology
Corporation

15 09/15/94 Siith, R. and
Looney, H.f Earth
Technology
Corporation

16 09/16/94 Siith, R., Earth
Technology
Corporation

17 09/22/94 Earth Technology
Corporation

18 09/23/94 Siith, R. and
Looney, H., Earth
Technology
Corporation

19 09/23/94 Earth Technology
Corporation

20 09/23/94 Earth Technology
Corporation

21 09/26/94 Siith, R. and
Looney, H., Earth
Technology
Corporation

22 09/28/94 Van Otteren, B.,
NDNR

23 10/04/94 Siith, R. and
Looney, N., Earth
Technology
Corporation

RECIPIENT
s=sssss==

Sifford, H., U.S. Letter re: Off-Site Disposal Requirements 4
EPA

Bifford, M., U.S. Letter re: Delay of the Point Source Sampling 3"
EPA Activity

Sifford, H., U.S. Letter re: Revised Point Source Stapling 20
EPA Procedures

Bivik, R., U.S. EPA Letter Poniarding Attached Standard Operating 197
Procedures for Laboratory Analysis Methods,
Point Source Retoval Action, for U.S. EPA
Review

Gifford, N., U.S. Letter in Response to U.S. EPA't Stmtetttr 9, 8
EPA 1994 Letter re: Sroundnater Evaluation'and

Selection of a Groundiiater Treatment
Technology

U.S. EPA Rtwval Action fork Plant Volamt 1 of 2
(Revision II

189

Bifford, N., U.S. Letter Forwarding the Revised Removal Action 1
EPA Hork Plan for U.S. EPA fevie*

Gifford, »., U.S.
EPA

U.S. EPA

Gifford, N., U.S.
EPA

Gifford, N., U.S.
EPA

Bifford, N., U.S.
EPA

Letter re: Supplemental Point Source Sampling IB
Activities »/Attachments

Results of Point Source Haste
Characterization Sampling (August 1994
Sampling Event)

Letter Forwarding Attached Information re:
the Environmental Baulity Company's
Belleville Facility's Hazardous Haste
Acceptance Procedures

Letter re: HONR's Comments on the Removal
Action Uork Plan

Letter re: Schedule for Field Activities

112

74



DOC! DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES

2* 10/07/94

25 10/07/74

26 10/07/74

Earth Technology
Corporation

Gifford, (1., U.S.
EPA

Earth Technology
Corporation

U.S. EPA

27 10/11/74 Gifford, H, U.S. EPA

28 10/17/94

29 10/17/94

30 10/18/94

31 10/24/94

Smith, R., Earth
Technology
Corporation

Siith, R,, Earth
Technology
Corporation

Siith, R., Earth
Technology
Corporation

Gifford, N., U.S.
EPA

32 10/24/94 U.S. EPA

Siith, R., Earth
Technology
Corporation

U.S. EPA

Stith, R., Earth
Technology
Corporation

Gifford, N., U.S.
EPA

Gifford, H., U.S.
EPA

Gifford, N., U.S.
EPA

Attachment B: Standard Operating Procedures 224
for Laboratory Analysis Hethods to the
Quality Assurance Project Plan for Removal
Action

Letter re: U.S. EPA's Approval of the 1
Supplemental Point Source Sampling Activities
M/Conents

Removal Action Work Plan: Volume 2 of 2
(Revision 2)

Letter re: U.S. EPA's Approval of the Revised
Removal Action Work Plan H/Nodifications

FAX Transmittal in. Rtspoa«.%jl.S*.EPAX,
October 11, 1994 Letter re: Amendments to the
Removal Action dork Plan

Letter re: Meekly Reporting Requirements for
the Point Source Removal Action Activities

Letter re: Notification that Selected
Disposal Facilities are in Compliance

261

Nuno, H., U.S. EPA Action Memorandum: Determination of Threat to 18
Public Health, Welfare or the Environment

Settling Potentially Administrative Order by Consent
Responsible Parties

26



\lt Do. 1
3/23/89

:CK/FSlffi PASES DATE

d/ FILE COPY
ADKINISTRATIVE RECOID INDEX

IORIA Cm IANDPILL
IONIA, MICHIGAN

TITLE AOTHD8 BECIPIEH NCOBBI.I!F!

2A1 8 81/04/10

2A14

2B7

2B9

2B13

2C8

Ml concern that tkere Eichard
•ay be uterialn buried
at tiit aite that lay hate _
coituiiated the
envirouent a0d the druu
net be garnered to
deteniM their potential
hazard.

A.fioowr-City Supt. Correspondence
Ionia

7 84/06/19

2 84/09/07

4 85/04/12

Request for Information
and notification of
action that the USEPA
is planning to take.

Confireetion of a request loaald Skoof-HDfiB
that tbe DSEPA carry oat
a CESCLA KI/FS.

Basil Constanteloa-USZPA See nertice list Correspondetce

Taldae Adatkns-OSIPA Corretpondencf

Request for iafonation
it to tbe recipient's
willingness to conduct
or pirtisipjte ir the
R1/F5 ir. accordance with
the EPA's work plan.

5 85/08/02 Request for Information.

2 65/08/09 Sctice teat coapssy cac
rot agree to participate
in or conduct
the E:/FS.

2 85/C8/13 Request that the USEPA
explain the basis for
the allegation that
Steeicase, Itc. is a
PR? and as such is
unable to nake a
couitient at this
tiee to conduct or
participate in the
RI/F5.

2C8 c 5: 03'2P Heviev :f iori Fier

I arc rfv;ev concerts
relative to the
Er.da.igereect As£?ssne:t.

Basil Constantelos-DSSPA See service iiet Correspondence

Besil ConstiEteios-USEFA

Michael Grice-Chrysler

Eugene
Siary-Barner.Norcross a
Judd

Correspondence

John Oaks-DSEPA Correspondence

John Oaks-'JSEPA Correspondence

USEFA Corresponcer.ee



u-S PAGES DATE TITLE

in mm mil
ICSIA Cm LAPDFUL

ICi'IA, HiCHIGAI

A'JTHOS: RECIPIEKf DOCSliXEER

i oa/uo/0 venial 01 ever naving
placed haurdois
•aterials at tie site.

6MI5/D8/05 Objection to the
isclision of Greenville
Prodtcts Co. as a PUP
and a response to a
Reqaest for Information.

7 85/09/11 Ionia Lar.dfill fork Plan
for the El/FS ud the
antaorinf cotpnv's
Resolution of Review
Conents.

2 65/09/11 Response to Request
for Iiforsatios.

j 6 65/CS/16 Response to Request
fcr Inforastion.

2 86/02/28 Response tc Request
fcr Infersjtioa.

1 86/04/04 The USsPA has detereined
that the Adricistrative
Order by Consent should
be eade effective as
issued as of the date
of this letter.

3 86/06/09 Author has reviewed the
R!/?S Uorkplan and finds
it acceptable except for
the noted points.

16 86/C7/15 First round of coesents
on the RI/FS QAPP
and Technical Plan.

conert letter for ;i:e
'.or.'.i City Lanffi;;

eriu joroan-aicnijaa
Bell

Stephenson-Sqnires, Sander
sIDeipsey

J.B.McCntehaa-Radiaa
Corp.

Michael Grice-Chrysler
Corp.

Leonard Charles-General
Hctcrp C?rp

Jack Shucate-Cossueers
Power Co.

Valdas Adaehe-l'SEPA

Gary Hoffiaster-HDliS

Peter Hilier-USEFA

Services

itonn uuB-uava vorrcBpcnaenvc

John Oaks-OSSPA Correspontence

Peter Miller-OSIPA Correspondence

Robert Correspondence
Leinin|er-OSE?i::.̂ : ...-̂.ĵ;;.

'.'*"., j' 3 ̂ ^w ^ .

Robert Correspondence
LeisiRJrer-OSEPA

John Oaks-OSEPA Correspondence

Michael-Iearney-A.O. Correspondence
Scith

Peter Hiller-OSiPA Correspondence

I is Correspondence
Andersor-A.O.Scith

Pttir M'Mcr.r'Trri Cor*fc£PO"dc.n:?

a

10

11

12

13

14

15

16

17

:B

R!/F3 6AF? ar:
Work Pier.

4 86'09>ll Revision no. 1 to the Rick Srith-Roilins Erv. Peter Hiller-U?EFA Correspondence !9



age Ho. 3
8/29/89

iCHE/FRAH: ?AS£i DATE

3A4

3A6

3A-

3B8

I

3C2

3C3

2 87/01/13

7 87/02/09

3A13 1 87/02/12

87/C2/26

4 67/04/17

3Bi4 2 67/05/06

1 87/06/0!

i 67'06/30

:8\6S\8
ADMIIISTOI1I RECORD IHDEX

IOKIA Cm LAIDFILL
IONIA, HICH1GAK

TITLE i?\2HSi AUTHOR itCIrlEHT KC3ESI TY?t

Work Flas for the RI/JS. Services
SOS

Bevisions to the Ionia lick Stith-lollins Eov. Peter Miller-OSEPi Correspondence
City Landfill Eeaedial Serricea
Investigation/Feasibility
Stndy Hork Piaa.

COS

Gary Hoffajster-BWII CorreapoadeaceSiaaaries of analyses of Peter Hiller-OSEPA
saeples of veil water
taken froa six
residential veils and
one auoicipal vater"
supply veli aeaVthe
landfill.

Revised work schedule Rick Seith-Bollins EOT. Peter Killer-OSEPA Correspondence
for the Reaedial Services
Investigation. S3£

Revisions to the Ionia Scith i Archer-Sollins Peter Killer-USIW"" Correspondence
City Landfill RI/IS Env.Services
Quality Assurance
Project Plan.

oris
Hagsetoseter Study aid Srith & Archer-Roilins Peter Hiller-OStPA Correspondence
proposed trenching Env.Services
locations. Sf3S

Review of on site safety Jaaes Kovak-KDPK
procedures and etployee
training.

RecoBBendBtioiPtlaS six Gary Hoffaaster-MDRil
additional test pits be
dig in area A to estiiate
the size of buried druu
concentrations.

S^S
TransritUl of Tech.Menu. Stith & Tar.gas-sclline
On-site 3ubBurfa:e Soil Env.Services
Sam;Jirg and Tech. Heto.

Rick Correspondence
Siith-RoilinsEnv.Ser

Peter Hiller-OSEPA Corres?ondence

Peter Biller-USEPA Correspondence

MCSvffiSS

21

22

23

26

2"

e'.'. rick ?ii t '"•£'•] lirs ir.v.
:erv::es

fcrr*fr>c>''.d?r-?e

Tech.

26



ge io.
/P.9/89

CUE/FRAME PAGES DATE

3C7 2 B7/OB/26

* J 2 87/09/02

3C11 1 87/09/10

3' 1 B7/Q3/18

3C13

3D1

2 87/09/22

1 87/10/26

ADMINISTRATIVE RECORD INDil
IONIA Cm LANDFILL
IONIA, MICHIGAN

TITLE AUTHOR

BIO Tech. HCM., and
the Task 320 Tech. MHO.

lollies has eraloated the Sick Seith-Rollins IE?.
analytical data froi the Services
first tonitor well
Mipliif round to
recoBMad the Btaber
of tuples and the
ualytn retired for the
second rosed of
ssatplinf.

Peter Hilier-USEPAIssues concerning the
foil wing iteu need
to be resolred prior
to cnpletiBf the II/FS
field work: Gronadwater
sarpling. round II; red
bed veil drilling; biota
saapliac and additional
test pitting.

The OSEPA hi* detereined Peter Miller-WSEPA
that jnolysis for eeni-
Yolatiles in ground water
is needed for the stated
reasons.

Request pursuant to the
Consent Order that
additional RI/FS wort
be performed to further
characterize the
contamination.,

CcBser.ts or several
fieldxork tasks fcr
the RI/FS.

Peter Hilier-USEFA

EKT TYPERECIPIENT

Peter Miller-OSKP* Correspondence

POC5UHEER

29

Gary Koffiaster-HM Correspondence 3C

lit Correspondence
Anderson-A.O.Seith

31

Sit Correspondence
AnderscD-A.O.SKith

Gary HoffuaBter-HDM Peter Mi!ler-CBEPA Correspordenc?

Assutftion that the only Gary Hoffiaster-KPSr.
pockets of buried dru«s
are in tresche? 7 and 8
«ay be incorrect. Author
therefore suceests that
Rcllins excava'.e several
lest pus et ioca'.ions :r
Area A outside cf the
ger.er;I bcaticas of
trenches 7 and 6 as druis

Peter Miiler-'JSEPA Correspondent



age Ic. 5
3/29/89

ICES/FSAKS PAGE£ DAT!

3 02 1 87/11/06

ADKIKISTRATIIE RECORD IID1I
IOKIA C!TT UKDFILL

IOUA, MICilGAl

TITLE

•ay be buried under the
teiporary cap placed over
a portion of the site in
1984.

Bequest that two
additional test pita
be performed to address
the Mlill's concern about
the possibility of other
•asses of buried drvu
within area A.

AUTHOR RSC!?!ESI MCfflEW TY?£

Peter BilleHJSIPA lit Correspondence
Andersos-A.O.Siith

303 14 87/11/11 RES-FS vill nbilize at
the Lendfill on 11/16/67.
Trenching will couence
between 6:00 asd 9:00
a.i. OB 11/17/87. Letter
also send: the "Donohue
report" regarding the
re-evaluation of the
tjgnetoetter survey.

lick Siitb-iollins
Env.Services

Peter Biller-OSEPA Correspoideoce

3E3 i 66/01/06 Trassaittai letter
seeding one coiplete
Technical Metorandun for

_ the Hydrogeolopic
Investigation and
one copy of the Ke:c
eicludinp Attachient G.

Slits k Targas-Eoilins
Env.Services

Peter Hiller-OSSPA Correspondence 37

3E4 ! 88/01/15

3E5 2 8E/C1/15

Peter Hiller-DSEPA Gary HoffBaster-HfiSR CorrespondenceDeconenJat ion that the
biota study be deleted
froE the Ri/FS and
requests thai the MDSR
concur with this
suggestion.

'Aiendient to the Rick Sritn-Rcllins ERV. Peter Miller-USEPA Correspondence
Tecr.nicai Me«:randui for Services

lrves:igai:or c: tr.e

36

3S



ge lo. 6
/29/89

ZEE/tUffi PAGES DATE

JE7 2 86/01/20

E9 4 88/02/09

1 B8/OZ/12

3E14 88/03/04

3F1 4 65/03/18

ADHHilSTRATIVE RECORD INDEX
IOHIA CUT LANDFILL

IOIIA, B1CHIGAI

AC7KOKTITLE

Toe KJh'E agrees with the
USEFA that the biota
study is is unnecessary
task under the torrent
RI/FS.

Conents on the Technical Gary Hoffuster-HDMK
Meioriodui for the
Hydrofeologic
Investigation
of the tl/FS.

RICIPIEST DOCUHEITITPE

Gary Mfiaster-HM Peter Killer-BSEPA Correspondence

DCClQiBER

40

Mike Gifford-OHP* CorrttfMOteee 41

Peter Killer-USEFA
AfloersoB-i.O.Saith

CorrespondenceThe USEPA and the HDER
have deteriited that
there is GO use in
performing Task 7 of
the RI/PS Vork Plan
(fne biota study) and
requests that the study
be deleted froc the
RI/FS pursuant to the
Consent Order.

The KM belites that it Gary Rcffiaster-MDNR Mike Gifford-OSEPA Correspondence
would be appropiate to
treat the site's
contscination source a?
as operable unit seperate
fros the grouadwater
cocte«inant piuee. ••.-•-

42

43

The author and the MDKB Mike Giffcrd-USEPA
agree with the
reccitendatioss regarding
additional work proposed
on page 51 of the
Hydrogeolcgic
Investigation Tech. Meuo.
As a related topic, the
HDNR and the OSEPA
concur with the
parareters proposed for
the rex: r;ur.i cf
sacphr.g. It is also
a g r e e : :hc*. r.c f u r i b t :
dehnea t i c r . of the
drus disfc?;! ares 15
required et this tice.

lit Correspondence
Anderson-A.O.Siith



ige No.
5/23/89

:CH£/FiAME FA5IS DATE

ADHIKISr&ATIVE RECORD IKDEI
IC5IA CITY LAWFUL
IOIII, H1CEIGAI

AuTHOSTITLE

One concern has surfaced
as a result of the
additional II field
activities proposed for
this spring is the iipact
the field work vill hate
OB the tiielj co»pletioa
of the II/TS. IB
'ilterutive is to
identify the drn
disposal or source area
as a: operable unit.
Fartfcersore, it is
aaticipated that
deliaeation of the
contasitast plane vill
•ieiially affect the
altercatives screened and
reeedy selected for the
source area.

3F '2 68/04/11 Infcrsatioa on who to Sike Gifford-'JSEFA
contact for inforiction
ccncerr.irg in-situ
vitrificaticc and its
applicability for
.hazardous waste treatient
and soil stabilization.

KECIFIEKT DOCUSEXT TYPE D3CKSKE

Rick Siitb-lollics
EEV.

CcrrespaBdesce

12 6VC4/11

3G5 i 88/04/29

"Response to EPA's
3/1E/BS Cotter! Letter
arc a Revised Schedule
for the fieitciai
Investigation/
Feasibility Study of
the Ionia City
Landfill/

lictice that wort crews
will be installing
several additional
icnitcring wells at
the landfill during
lit vrn of K;y '., l'ij&.
Also, au'.hsr stare.- that

Snith & Tatfas-Kcilins
Erv.Services

Kike Gifford-USEPA Correspondence 46

Gary Bofftaster-Mr-SJ Housler-Ionia City
Super.

Correspondence 47

i l l e g E i ::ir;ng at the
• j '

sh:uid be re?tnctei.



ge Ho.
/29/89

?AGi£

n RECOSD IKDEI
IOHIA cm LANDFILL

IOKIA, BICilGAJI

TITLE AUTHOR IKiPIHT K.CIKEHT MCKHS3

G6 i 83/05/11 Author believes it vould Gary Hoffnaster-HWii Hike Gifford-OSEPA Correspondence 48
be prudent tbit the
additional roud of veil
stapling include the ~
deep well*.

'67 2 88/12/05 CoMuUoith Gary BoffMster-MDU
Endanieraest Assessment.

IG9 9 88/12/14 Conents on the P.Irishnan-Roy F. ieston, Hike Gifford-OSEPA Correspondence
Kndanfeneet Asnesaaent. Inc.

Mike Gifford-DSIPA Corrtnpondenee 49

50

IA7

IB'

88/12/18

3 85/01/20

levised project schedule Hike Gifford-DSEPA
for the RI/FS and the
DSEPA's convents on the
Draft Ecdeegertent
Asseesnent.

tin
AedersoK-A.OtSadth

Correspondence

Concent: or the
Hjdrogeological
Ir»estif«tiot
Technical

Need & Krishaan-Boy F.
Kestcn, Inc.

Mike Gifford-OSIPA CorrespODdence

51

52

1B4

4Bb

4B10

4B14

2 69/02/22

4 69/C3/16

4 89/05/11

2

Review of the
Alternatives
Array Dccurent.

Gary fioffnaster-HDKR Hike Gifford-GSEPA Correspondence 53

Connects oc the P.lrishnan-Roy F. Bestoa, Hike Gifford-USEPA ., Correspcaden:e
Alternatives Array Inc.
focucent.

Cotnents or. the Draft RI P.Irishr.an-Roy F.He-tor, Mike Gifford-USEPA Correspondence
Report. Inc.

Ccnfirnation of neeung Miie Gifford-USt^A Kin Corresposcence
to be held on 5/25/B9 Andersen-*.O.Srith
to discuss tne fii/b.
Also, a request for a
written response that

rizes ana documents

55

by r.ci.irs Environcfcr.'.ei

V'i't ::' the
> r z . ^a » 3

es. tcr.ce:r.5 are
also expressed that the



ige Ko.
J/29/B9

;CEE/?RAKE PAGES DATE

4C2

4C14

4 El

5 89/05/18

7 8S/05/24

1 89/06/22

14 89/07/14

4 8S/07/18

16 89/07/19

TITLE

revised Endanferient
Assesseect has not been
submitted to tbe USEPA
and with the rapid
approach of tbe
ROD deadline.

Review of tbe Draft RI.
Also included are the
conents of Ma. lath*
Shirer of tbe MT'H!.

Couents oc the Reiedial
Investifatioi.

Cover letter transmitting
Second Sabtittai of tbe
Draft Reredial
InvestifatioD Report.

Group of review couente
en tbe Draft Feasibility
Sttdy.

Review couents on the
Draft FeEasiblity Study
with attacbnect.

Group of review couents
or. the Draft Feasibility
Sfjdy.

APMIJUSTRATIW RECORD
I08IA CITY LAHDFILL

lOKIi. H1CHIGAI.

AGTEOE KCIFiEJT DOCUWKT TTPE DCCK'JKBEii

Gary Hofftaster-HWB Mike Gifford-OSEPA Correspondence 57

Mike Gifford-OSEPA

Siitb t Locney-Earth
Tecb. Corp. .

Hike Gifford-USEPA

R.Siith-EartbTechnol Correspondence
ofies

Hike Gifford-OSEPA Correspondence

*,'!*f*f^."i;+GT - *

CorrespondenceRick
Siitb-EartbTeck.Corp

Mike Gifford-DSEPA Rick Correspondence
Siith-Earthlech.Corp

58

59

60

Gary HoffiiSte.-HDSF. Mike Giffcrd-OSIPA Corres?ondence 61

62

4F9 7 89/07/25 Review coner.ts on the Bike G i f fo rd
D r i f t Fesdbi l ty Stdy
by Susan Prout of the
USEPA-ORC.

4G2 3 8^ /02 /25 "Rfued i i i i n v e s t i ^ t i o n / MDNR
Feasibility Study (Rl/FS)
Begins."

Rick Correspondence 63
Soith-Earth'ech.Corp

Fact Sheet 64

4G5

'Test Pit Ex:jvati?n5
Begir.' ar.d 'Site Air
Ectisicns Hcr.itcred".

Fa:: Sr.eei



10

HE/FRAME PAGES DATE TITLE

AMIHISTRATIVi BECORD
IOKIA CITY LASBFILL
ICXIA, HICHIGAI

AuIEQR RECIrlKT DOCUHK7 TYPE

C5

C7

2 87/05/28

3 87/09/15

2 87/11/13

2 86/05/03

8 84/06/11

'Test Pit Excavation KWiR
Completed."

"Ionia Fieldvork MDSR
Continues.*

'Ionia Site Investigation MDNI
Continues.'

"Ionia Landfill HDK&
Investigation Continues."

losediate lesoval Briand Sa-llSEPA

Fact Sheet

Fact Shut

Fact SkMt

Fact Sheet

Valdas Adat̂ s-GSKPA ieiorudn

67

68

69

70

71

Ai2 is 64/n/se

2 64/11/2?

2 85/02/12

2 85 'i 2/2!

Reques; for the Ionia
Landfill Site, Ionia.
Landfill.

ACTIOK MEHCRANl-GH: Basil Cocstantelos-USEFA Valdas Adaikus-CSEFA Betorar.doB
Authorizatioa to Proceed --,.«*«.«•-̂ —••-•,
with a Eeiedial
Investigation and
Feasibilty Study at the
loria City Lsncfiii,
Ionia, Michigan. Attached
is the Ei/FS Stateient
of Kork.

Meec or. the first phase Jack Barnette-USEFA
of the Respon^ib!?
Party Clearup - synopsis.

Trip Repcri for loaia Hike Hcleoa-USErA
City Lasdfili. Trip was
njdf to bscois icrs
faeilar with the site
for review :f the Rl/FS
MrrrpUr. and possible
reaoval action.

Update or. the litsdiate Jack 5:rr.ette-'J£E?A
Re!3ve! at the Cieveiard
St. Landfill. Ic-ie,

Files

rues

Hetorandut

Keiorandui

Ecbert, Bowder-l:E?A HeiDrard'JE

72

73

74

C9 r.?v:?» ;: .::..j ti:.::... Mgr-.';r

r . ' iestor .

D10 6 R""f'2'C; Approval of 5-;!:ty Jates A3sc;-V;FP« Scrr



ige Ko. 11
b/29/89

;CKj/F8AKZ FACES DATE

5E4

5fc/

SE8

5E13

5F*

1 67/10/16

5F 2 87/11/02

1 88/09/09

2 8S/1C/18

5E > 3 88/18/20

4 89/02/13

2 8S/Q3/15

ADHHISTRATIVE RECORD IDII
IOKIA Cm LAWFUL
IOKIA, H1CHIGU

RECIPIBT

Biedergang-OSEPA

DOCUKE*: TYPETITLE AUTEOR

Assurance Project Plan
for the letedial
Investigation/Feasibility
Study with attacked
page changes.

Review of approiiaately
501 of tbe orfuic data
art 100X of the dioii*
dsta.

Reriev of incrfa:ic data. Raraoad Picceee-USEPA Peter Killer-OSEPA

Mike Gifford-OSEPA Addressees Betorucu

Patrick Churilla-DSIPA Peter Hiller-DSEPA Hetarandua

Request for coHests 01
the Draft EsdaBienent
Assessceot.

C:c=er.ts on tie Draft
Eraangenent AssessMnt.

Coctfr.ts on the Dreft
KDoanfenect Assessiest.

Request for review cf
the Draft Mtern»tives
Array Dociiient.

Bater Division review
of the Alternatives
Array.

Steve RstbbJatt-USEPA Haty Gade-OSEPA Betsrsadus

Susan Prout-USEPA Kike Gifford-USEPA Hecorancoe

Hike Gifford-OSEFA Addressees Hetorendu

Charles Suftin-liSEPA Basil Hetoracdut
CoEBtantelos-DSEPA

DCCSl?.BER

78

75

80

61

82

83

5F7

5F8

5F13

I 6S/03/15

5 89/03/26

2 8S/04/2B

Couents OR the Draft
Alternatives Array
Docuient.

Cois»nts on the Draft
Alternatives Array

Diane Spencer-USEFA ICRA Mike Gifford-OSEPA Beaorandui
Permitting

Dr. Luanne
¥acderpo:!-t)SEP*

Request for coieents en Mike Giffcrd-OSEPA
the Draft El and on the
Alternatives Array

Kite Gifford-USEPA Heicrasdce

Addressees HeicranduB

tt

87

fr.ti cr. the LTJ:: f.'>. Steve fc;:r.i.e::-l'ii:.i.

3 :?/Cl.'3G Water 'ivi:::: Review Cr.jrier -jf'.ir.-'.'SE?.'. hsi! "
of the traft Retediai Ccnstanteiof-UZEPA
Investigation.

hescrassus



tge No. 12
s/29/89

\

CHs/FiAKs PAGES ME

ADMlllISTiATIVE lECGBD IRDKI
ICKIA Cm IMDFILl

INI*, BICBIGAI '

TITLE AUIBOi RECIHUT KCfflSIT TTPE DCCKK5EE

>G6

>G9

5G11

3 89/05/30 Beviw of the Draft Dr. LMBM
Rexdial lofestiiatioo Vaaderpool-OSEPA

Jteport. . . . . . . . . ....

teriev coneata OB the Pamela Blaklei-DSEPi
Draft Feuibiltr Stadr.

Hike Giffcrd-OSiPA 90

3 A13

3B8 6 84/OB/Oi

BB14 6B 86/01/28

6G13 , 13 00/00/00

11 81/11/00

7B13 y 82/05/05

7C13 14 82/07/12

7D13 7 62/07/25

2 89/06/10

1 89/06/19

15 84/06/19 AdfiiBistratire Order.

Keqoeat for reviev ud Hike Gifford-OSIPA
ctMMots or tke Draft K.

Valdas adaakua-DSIPA

9 84/07/12 lesposdnt Proposal to City of Ionia
the idBisistrative Order
iaaved 6/19/84.

AwDded Administrative
Order.

Alan Levin for Valdas
Ada«k«-OS?PA

Aoiicistrative Order CSEFA
By Consent and Stateeent
of Sork.

Docuieatatioc Records for Ecology & Ervironaect
Hazard Ranking Systei.

Richard Lundgrec-HDHR

April Richards-Ecology
Environ.

Pollution Incident Ko.
246-81, Thursdiy,
Feb.lS, 19B1.

Site Safety Plan: to
simple back water area
down-gradient of
contaminated aquifer and
conduct air tonitcring.

Site Inspection Report. D.Sevall-Ecology &
Environment

April Richards-Ecology & USEPA
Environ.

Hazard Ranking Sys'.et

Scoring Package.

Preliminary Assessser.:. 1:-t Esch-Eiciogy

Hike Gifford-USEPA

Hdteaeetâ ^̂ ,.,̂

A.HoMler-City of
Ionia

OSEPi

•

A.Housler-CitL.jot̂
Ionia

A.O.Smith & Hitchell
Corp

D5EPA

USEFA

USEPA

HemorfBdmm

"WT 1
/

PleadiBfB/Orders

Pleadimfa/Ordera

4Jtudia|a/Oriiers

Pleadings/Orders

Reports/Studies

Reports/Studies

Reports/Studies

Reports/Studies

Reports/Studies

91

92

93'

94

95

9f

97

96

SS

100

101

File/USi?A F.e?:rtf/:tuc.es 1C2

7E11 12 Bv'05''l< Geophysical Investigation Delta Geophysical IT Corp. Repcrts/Stcdies 1C3



ge So. 13
/iS/69

CEE/FSWJE PAGES MIS

763 17 85/06/13

BAB 46 85/09/20

BECOID ISSEI
IONIA Cm LAKDFILL

IGSIi, VICHI6AI

TITLE AOTHO£ ECIPIEIT

losia City Landfill for Services
IT Corporation

Initial Site fiait
Hetarandw.

P.Irirau-Ior F. Sea ton, JJarthorne-Caip
Inc. Dresser

leeedial Imreatifatioo ladiu Corp.
UK) FtMibility SUdy -
Work Plan.

A.O.Stith

8D11 36 86/03/17 Draft ippeodiciea A lick Siith-lolliM. tar. lie

TY?Z D8CKS5B

ReporttVSUdiea 104

Reporti/Studiee 105

leports/StBdlea 106
through H required for Services
the II/FS.

iideraon-A.O.Saith

8G6 331 86/09/10. Sork Plan: Technical tollins tovirontental A.O.Stith tWtchell Reports/Studies 107
. Plan/Ee&lth and Safety Services Ccrp

Plan for the il/FS.

12 r 15 B6/GS/26

12 E3 17 86/10/10

3-otaary of the oversite Geers t Springer-Roy F. Briand Hu-DSEPA
actvities conducted by Hestoc.Inc.
the T«T at this site
duricf the Responsible
Party Cleanup.

Quality Assurance Project Soobok «on£ k Peter
Plan - Reaidectial Veil Klliar-DSITI
Uater Saepiing alosg vith
the approve! Msorjicut
authored by Janes Adats
of the USEPA.

iepcrtB/Stodies 106

Reports/Studies 109

12F5 3 6?'M/25

12 F8 2 LV ii/3'j

12F10 416 87/01/09

17E12 2 e7/(-l/:5

laria Progress Report II lii Anderson-A.O.Ssith Peter «ill?r-USEFA Reports/Studies 110
for activities froa
February 12, 1986 tc
ticvecber 2b. 1?B6.

Ior.ie P.'ofress nepcrt «2 Kit Andersor.-A.O.Siith Peter Hiiler-USEPA Reports/Studies 111
for i)i'cei.be:, 1936.

Work Plan: ijalny Rullins Environner.ial A.O.Stitb & Hitcheil Reports/Studies 112
A:;. '.•• -'.•{• ?'•(••{•;• ?!;r ^rvir.f-1; Corp
tor ire f.i/ri.

Arper.i:); A Heahh h c i i l i r r E'.viror.ter'.al A.C.Er.::h
A:.i M:-:V ?:s.n. 3?rvir»s F?)

Fi?f rr'.s 'ft.- .f r

Ionia Progress Report. 13 lir And'rssn-A.O.Stitr reter H-iler-L'SEPA Reports/Studies 114



;e No. 14
'29/89

\ ADOISTBATIVE BECOK KPH
) IONIA CITY LANDFILL

IOII1, HICHIGAJ)

:HE/FRAME PAGES BATE TITLE AUTHC& IECIPIKT BQcaoR TTFB NCKXSSE
for January, 1967.

7E14 2 87/02/23 ]osia Progress Report 14 111 Anderson-A.O.Siitb Peter Hiller-USEPt Reports/Studies 115
. . . . . _ . f o r February, 1987. _ . . . . . . . . . .

7 F2 63 87/03/31 Hagnetoieter Sumy. Hydro-Search, Inc. Icllins Reports/Studies 116
Environmental Ser

8D3 387/04/03 Ionia Progress leport 15 lit Andersoa-i.O.Siith Peter Killer-OSIPl_!leporte/StBdies 117
for BarcD, 1967. - - •«~»'**«v*.'->»w"<»(«'-. -

8r- 3667/04/29 Berk Plas Value I - Cat? Dreaser i Hclee OSEPA Beporte/StBdieB 118
, ' Techcical Scope of lork.

BG6 487/05/04 loaia Proems Report 16 lit aodersca-A.O.Siith Peter Hiiler-OSEPi Eepcrts/Studies 119
for April, 1987.

I8G10 2 67/06/01 Ionia Progress Eepcrt 17 lii Asierson-A.O.Seith Peter Biller-OSSP* leparte/Stodies 120
for Hay, 1S67.

18' v 92 87/06/30 Tecbaical Besorandur Rollins Environmental v l̂ellcrtT>7Sttrtie8 121
On-Site Subsurface Scii Services
Saaplicg.

19G13 129 87/06/30 Technical Hetoracdus Rollins En»iron»ental Reports/Studies 122
Surface Water and Services
Sedicer.t
Sampling.

i

2 i 2 67/07/02 Ionia Prccress Report 16 lit Anderscr.-.1.Q.5«ith Peter Hiller-USEPfc Eeports/Studies 125
for Joce, 1987. :

21 C12 2 87/05/04 Ionia Progress Report IS Eis Anaerson-A.O.Seitk Peter Hiller-USE?A Reports/Studies 124
for July, 1587.

21C14 26 87/08/19 Techinai KensranduB Roll ins Environtental Reports/Studies 125
Air Monitoring. Services

21 F6 60 87/08/19 Technical Meeorandus Rollins Environ«ental Reports/Studies 126
Analysis of Landfill Cap. Services

22 B9 123 87/06/19 Tecbsical Heicrar.du« Rollins Environmental iepcrts/Studies 127
ITUB Location and Services

23 f t" C l - £ " ' • £ , ' ' . K V^r •• * "i~ ' : , , - ' , * • . • • . , . ' . . . . , - , , , . . ' ' s - • • ( • ' ' • • ""»I| ! e . \ - » t e . t , . , ( M » c 1'K

(F.rst Eur.o:. iervi:*;

24 D8 1 ET/JS/; '4 loria Progress Report *10 Kit Ar ie rBj r -A .C .E ' e i t r . reier MiIier-UJEF.4 . n>portr /3:-:ie£ '.'.:
for August. 1967.
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24 E4 ; 60
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29C11 2
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29 01 2

2903 2

29 05 2

2907 2

29 D9

AWJINISTRATm RECORD INDEX
!0»!A CITY LANDFILL
IONIA, MlCUIGAli

DATE

87/OS/29

87/10/19

87/11/02

87/11/30

68/01/00

86/01/00

85/01/04

66/02/0!

88/C3/C2

85/03/30

85/35/02

86/05/3!

5: ",-,05

TITLE AUTHOR

Ionia Progress Report 111 Zii Audereon-A.O.Siith
for Septeiber, 1987

'leMftal Instigation Rick Stith-Rolline lav.
of the loaia City Laid- Services
fill; additional
activities to delineate
the bouadries of dnu
«aaU within area A.'

loaia Progress Report 112 lit AnderMn-A.O.Siith
for October, 1S87.

loeia Progress Report 113 lit Anderson-A.O.Siith
for Noverier, 1987.

Technical Metemdot Soil ins Ervironeeta!
Hydrogeologic Services
Investigation (Task 600).

AttachMnt A: loaia City Roliics Environmental
Landfill - Task 600 Services
Ecrirg Logs/iieil
Construction Diagrais.

Ionia Progress Report 114 lit Andersor.-A.O.Siiih
for Decerber, !957.

loria Progress Repcrt 115 lit Ardersor.-A.0.2nith
for Jac-jary. 1955.

IcLia Progress Report 116 lii Anderson-A.C.Siith
for February, 1988.

loria Progress Report 117 lit Anderson-A.C.Seith
for March, 1SBB.

Ionia Progress Report 118 lit ASdersor-A.O.Siith
for April, li£S.

Ionia Progress Report 119 lia Anderson-A.O.Snith
for Mzy, 1556.

icr.i» Pr?fre55 report 120 Kit Ar:trs:r-A.O.St:tr:

EECIFIEK:

Feter Biiler-USEPA

Peter Hiiler-OSRPA

Peter Hiller-OSEPA

Peter Hiiler-DSBPA

Peter Hii!er-D£E?A

Peter Miller-tSEPA

Peier SilieHJSEPA

Peter HiUer-DSEFA

Peter KiMer-OSEPA

Peter Hiller-DSEPA

'ff.fr H.ller-UcErA

DOCL'EEH TYPE

Reports/Studies

Reports/Studies

Eeports/Stvdies

Reports/Studies

Reports/Studies

Reports/Studies

Reports/Studies

Reports/StuJies

Reports/Studies

Reports/Studies

Reports/Studies

Reports/Studies

Reprts busies

DOCS',

130

131

132

133

134

135

136

137

136

139

140

141

14L

29 L
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»D13 2 83/06/29 Ionia Progress feport 122 Eii Anderson-A.O.Stitb Peter Hi ller-USEFA Reports/Studies 14<
for August, 1986.

29 El 286/09/30 loaia Progress Report (23 Eii Andersoit-A.O.Siitb. Nike Gifford-OSEPI fcporU/Studiee 145
for Spetetber, 1966.

29 E3 266/11/01 tail Pragma Rtport 124 Eii AndersoB-I.O.Siith Bike Gifford-OSlPA I«port«/Styies 146
for October, 1989.

29 ES 2588/11/03 Teclaical Orersigkt lork iof F. Hestoii, lac. OSEFI ieports/Stndiej 147
Plan Ionia City,

) Hicbigao. Voluie I -
Technical Scope of fork.

29 G2 288/12/02 looie Progress Report »25 lit AndersoB-A.O.S«itb Rikr Gifford-OSEPI leporti/Stodiea 146
for Kcveiber, 1986.

29G4 2 89/01/05 locia Progress Report 126 lie ARflerscc-A.O.Stith Hike Gifford-OSEFA Reports/Stadies 149
for Decesber, 1986. . . .......„„.,

29 ) 23 89/01/30 Alternatives Array Siitb t Looner-Rollins Mike Gifford-DSEPA Reports/Stndies 150
Docusent. Ecv.Sertiees

» B6 289/01/31 Ionia Progress Report 127 Eii AHderson-A.O.Siitb Hike Gifford-USEPA Reports/Studies 151
for January, 19o9.

30 B7 289/02/28 Ionia Progress Report 126 Eli Anderson-A.O.Stith Hike Gifford-USEPA Reports/Studies 152
for February, 1989.

/

30 B9 5 85/03/15 Health Assess«er.t. ITSIi USEPA Reports/Studies 153

30B14 289/04/03 Ionia Progress Report 129 Eii Andersor.-A.O.Stith Mike Gifford-OSEPA Reports/Studies 154
for March, 1989.

30 C2 2 69/06/05 icnia Progress Report Kin Andersor.-A.O. Scith hike Gifford-USEFA Reports/Studies 1:1
151.
for Hsy. 1939.
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GUIDANCE WC!MBT Itt-EI SCPPUKB? TO THE ADMINISTRATIVE
. RECORD IHDEX FOR IOHIA CITT LARDFILL SITE, IMII. MICHIGAN.
I THESE DOCUMEH7S HAVE HOT BEES COPIED. HO'mBE, WET HAT BE

REViftli AT THE OSEPA BEG. V OFFICES, CHICAGO, IL.

TilLE AMTKOR MTE OSVK/EFA. EFESEKEI

Guidelines for Exposure Assesswnt DSEPA 86/09/24
(Federal Begister, Sept. 24, 1966,
p. 34042).

Guidelines for Carcinogen Risk USEPA 86/09/24
Assessment (Federal Register,
Spet. 24, 1986, p. 33992).

EPi'S iBpleeenUtica ef ike Thotas-OSEPi 87/05/21
Soperfnad Asecdtests and
ieanthorizaticn Act of 1986.

Guidelines aod Specification for ORKP/ftuality Assurance Hgtt. 87/OS/01
Preparing Quality Assnrance Staff-DSEPA
Program Documentation.

Land Disposal Restrictions. Longest i Locero-DSEPA 87/08/11

Eeeedial Action Costing JRB Assoc.. CR2M Hill, CSEPA 87/10/01
ocedures Manual.

uaboratory Date faliottion Bieyer-?iar It Co..USEPA Data 88/02/01
Functional Review Blsbp., HSED
Guidelines For Evaluating Organics
Analyses.

Inforaation on Drinking «a:er Fielda-OaVER/EPJ' - DSEPA 88/04/19
^Action Levels.

Laboratiry Data Validation Data Review Work 66/07/0!
Functional Guidelines For Gmp.Bieyer-Viar & Co.,fiSBD
Evaluating inorganics Analysis.

Reeedial Response Actions At ORD/BERL 84/03/01 EPA 540/2-84/002A
Hazardous Haste Sites: SuBiary
Report.

Geophysical Technigues For Sensing Benson, et al-Technos,Inc. & 84/06/01 EPA-600/7-84/064
Buries Hastes and Haste Kigratioc. Vanee-EKSL-UoEFA

Field Screening Methods Catalog: OERB/HSED 83/09/01 EPA/540/2-68/005
user's GGuide.

•\

Practical Guide For Grourd iiater Barcelcns, e: al-Iil. bV.er 85/0?'0! EPA/eOC'2-3:'104

.artical Guide-Trial Burrs Comar,,et al-Midwest Research 86/04/01 EPA/600/2-36/050
Per iiizardc'j; »as:° !nc:rerators. Inst.Oberacker-USEFA
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TITLE

vmsn mn SOPFLEKEHT TO TBK ADHIKISTMTW
RECORD- IKIiEI FOR lOHA CITT LAWFUL SITE, IORIA, HICHIGAK.
THESE DOCDKEKT5 RATE KT BEEI COPIED, BOWVKR, TBET HAT BK

REVIVED AT THE USEPA RIG. V OFF1CIS, CHICAGO. II.

AUTHOR DATE OSWR/EPA REFIBIKH

Soil Seipling Quality
Assurance User's Guide.

Sedimt Saiplinf (hlaity
Assurance User's Guide.

TmUent Techoolon Briefs:
Alternatives To Hazardous
Waste landfills.

Comnity Relatiocs IB Superfnod:
A Handbook.

CKECLA Compliance Hith
Other KcvironMntal Statutes.

CKRCLA Cotpliaoce Hith
Other Ltvs Manual.

"̂ r's Guide to the Contract
Watory Prograi.

Policy On Flood Plains And Wetland
Assessments For CEECLA Actions.

Field Standard Operating
Prbcedures Manual t's
four and eight - Site
fentry and Air Surveillance.

Bartb i Mason-0, of Rerada Las 84/05/01 KPA/600/4-84/043
Tegas

»
BarthtStarks-6.of Revada-U8 65/07/01 EPA/600/4-85/048 -
Tefa8,Bron-OB0/KAiD

mil

OERR - OSEPA

Porter-DSEPA

OERR-USSPA

B6/07/01 KPA/600/8-86/017

88/06/01 03HKR 9230.0-03B
•it

85/10/02 OSIER S234.0-02
>

68/08/08 OSill 9234.1-01

OERE/CLP Siiple Hgit. Off. - 88/12/01 OSHKR 9240.0-01
OSEFA

Hedenn A Lucero-USEPA

OE8B/HRS1)

85/08/01 OSHER 9280.0-02

65/01/01 OSMEB 9285.2-01,03

t-

Field Standard Operatic? OEfcfi/HF.SI*
Procedures Manual t's
six and nine - Work
Zones and Site Safe:y Plan.

Final G-.;idir-c for ''•? Coordination Porter-l'PFP^ 4 ATSDR
of ATSDR Health Assesstents
Activitier V ; - i : the r/,perfuna
Recediai Fr"i:e3s.

Sapsrfurd Public Health
Evaluation H:iual.

OFF?. * OWES - USE?"

Superfurd Exoosure A?sts3i«rt OEf.?.- USEP

A Cotper.dii.1 Of Superfar.d r-!:' ('E:F i OVJi

85/04/01 OSWEB 9285.2-04,05

87/05/14 OSVES 9265.4-02

86/10/01 OSWEF 9285.4-1

EF/H'1.'! OSWE-i 9285.5-1

67/12/01 OS«EF 955:.C-14
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GOIMSCE DOCUKEHT ISDEX SUPPLEMENT TO THE iDKISISTUTIVE
RECORI* IIDEJ FOP IOIIA C1TT LAKDFILL SITE, IOH1A, HICHIGAI.
THESE DOCOKEilTS HIVE HOT BEER COPIED, BOBBYS, THEY m BE

REVIVED IT TKE DSEFA REG. V OFFICES, CHICAGO, IL.

AUTHOR

Porter-DSEPA

CUB Fed. Pgts. Corp. I
OERi/OHPE

TITLE

Operations Hethods.

Interii Guidance Ca Superfund
Selectioi of Eeiedy.

DaU Quality Objectirea for
Inediil
letpoBse ktiiitiee: luiple
Scenario:
U/FS ictiTities At i Site lith
Coctaiinited Soils Aid Ground
Rater.
)
DaU Qvaliti Objectifea lor
levedial ieaponse Activities:
Derelopient Process.

faidance For Conducting leiedial
levestiiaticas and Feasibility
Studies Under CERCLA.

)ts of Eeiedial Response Actions
at Uncontrolled Hazardous Waste
Sites.

Alternate Concentration Liiit
Guidance Part 1, ACL Policy
and Infcrsatioc Eeqcireeents.c

ylnterie Guidance on
Potentially Responsible
Party Participation ic
Reaedial Investiea'.ions
and Feasibility Studies.

Endangerient Assessnent Guidance. ?orter-U3£?A

CDS Fed. Pgts. Corp. it
OERE/OVPE

OSVER/OEII

Risbel, et al-SCS Eng.
Albrecht-KERL

OSMW.D - USEfA

Porter-USEPA

DATE GSVER/EFA

86/12/24 OSW? 9355.0-19

87/03/01 OSRER 9355.0-7B

87/03/01 03NEE 9355.0-7B

88/10/01 OSm 9355.3-01

81/01/01 OS«EE 9360.0-06

87/07/O! OSSEES451.00-5C

88/05/16 OSMER 9635.la

65/11/22 OSWR S850.0-1

Endangertent Assessient Guidance. Porter-USEFA 85/11/22 OSkiER 9850.0-1
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ADMINISTRATIVE RECORD SAKPLIKG/DATA IRDEX
IONIA CITY LANDFILL, IONIA, KICH1GAN.

DOCUMENTS NOT COPIED, HAY BE REVIEWED AT THE
US8PA KEGIOfi « OFFICES, CHICAGO, ILLINOIS.

DATE TITLE AUTHOR RECIPIENT MC3HE5T TTPe

00/00/00 Raw data and c'naia-of-c«stody
forie are also available for
revie* at:
RolliBB Environmental
Senrices-FS
9009 Gulf Freeway, suite 245
Boastoi .Texas 77017
and at
Earth Tecioolofies Corp.
Baton looje, Lonisiaia
and Houston , Texas.

00/00/00 Hater Hell Records. Ionia Township

82/06/25 Laboratory Data Package USEPA
for case 11051; saipie
Is 82HS09S73 - 76 and
82BS09R18.

/ZS Saiplirg Results for saaple Kest Coast Technical Service, Inc.
nuibers £1426, 1569, 1571,
and !5?3 extracted on
5/14/62.

Saaplicg/Cata

Saeplinf/Deta

OSEPA Saiple Hpt. Saip!iDf/kta
Off.

*""'•"' Saipling/Data

82/06/29 Data package and review
for Case H051; ssipie
fs 81428 to 1574.

82/07/09 Saaplinf Results for
sacpie I's A1397 - 6.

Eese Van Soaerer-Ecol. & Environ.

California Analytical Labs

Dar Sewall-Ecol. 4 Saapling/Data
&r.v:ro

USiFA Saspiing/liata

82/07/13 Data package ar.4 revien
for case 11051; sicpie
I's E1556 to 1575.

82/07/26 Data package and revien in
case l!::sl; sacpie I's
HES201 - HE9032.

P.ene Van Soieren-Eccl. I Environ.

Chuck Ely-DSEPA

86/1C/30 Precision anc Accuracy of Steve Farker-UitrA

3::!. eleven water sarrJes.
":.: -srk^e ir.ciJef the

Dan Sewall-Ecol.4 Saipling'Iiata
Environ

Saipling/TataUSEPA - FIT

Peter Killer-USsFA SacplisrTat-c
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DATE TITLE

IWISISTBAT'VJ RECORD SAHPLIKG/DATA HDEI
IGSIA CITY L&HDFILL, IORIA, HICEIGAfi.wmm HOT COPIED, HAT BE inimr AT THE

USE?* EEGIOK V OFFICES, CHICAGO, ILLINOIS.

AUTHOK RICIFIHT DOCBGH! TTPE

86/11/13 Precision and Accuracy of Steve Farker-USEFA
Analysis for Data
Set SF 3560 for nine water
mples. This package

^ iiclides tbe data aheets.
^

67/07/22 Aialytical renlts fan tie lick Saitk-iollins lowiroawatal
loaia City Landfill traitor
wll lupliaf Ktitity.

87/08/24 Ub results for drui samples Gary Hoffiaster-HDKR
> froi Test Fit 18.

Peter Hiller-OSEPA

87/10/20 Partial analytical data
package free the
residential veil sampling
activity.

86/12/12 losia City la=dfill Third
\ losad Monitoring Veil
) Analytical Data.

Rick ScitB-RollioB hrironMotal

Rick Siitb-Rollins EcYironiectal

Peter liller-OSIPi Sailing/Data

Peter Hilier-OSE?A Saapling/Data

Peter Killer-OSEPA Saipiin«/Hat»

Miie GilioiiirJJSJPA Saipling/Data"


